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NATIONAL DEVELOPMENTS 


PRC JOURNAL DISCUSSES ‘STAR WARS' SPACE PROGRAM 
HK120901 Beijing SHIJIE ZHISHI in Chinese No 19, 1 Oct 84 pp 7-9 


[Article by Zhuang Qubing [8369 0637 4016]: "The Eye-catching U.S. Space Stra- 
tegic Program"--passages within slantlines published in bold face] 


[Text] Editor's note: This article is an abstract of the article “Anaiysis 
of the U.S. ‘Star Wars,’ Program" carried in "International Problems Stuies," 
Issue No 4, this year. It is published here with the approval of the editor- 
ial office of that journal and the author. [End editor's note] 


In recent years, the arms race in space between the United States and the USSR 
has become increasingly fierce, and both sides are setting up their own space 
Strategic systems. The holding of bilateral talks on space weapons has not 
been successful. The shadow of a future space war is looming large, becoming 
one of the important problems attracting the attention of the international 
community. As a matter of fact, the competition for superiority in space 
Started long ago, aad mey be regarded an entension and development of the arms 
race between the United States and the USSR. The USSR has made very great ef- 
forts in this regard and has gained some advantage in the field of anti- 
satellite weapons. The United States deems it necessary to gain the upper 
hand, but the USSR does not want to let it happen, and the endless contention 
continues. This article merely attempts to describe and analyze the decision- 
making of the United States, the current difficulties, the reasons for mapping 
out policies, and the impact on the situation inside and outside the United 
States. 


The Policy Decision of Washington and the Race Between the United States and 
the USSR 


On 23 March 1983, U.S. President Reagan made a speech on television, which was 
later termed a "Star Wars speech." This speech revealed the scenario for the 
U.S. space strategic program. Its main contents were: 1. Initiate a space 
war strategy to replace the nuclear reprisal strategy which has been imple- 
mented for a long time. Specifically, it plans to establish an anti-ballistic 
missile defense system, so that Soviet missiles can be destroyed before they 
reach the United States land proper. 2. The new strategy is still a kind of 
"deterrent strategy," but the means has been changed, because the United States 








needs “another kind of military strength." 3. The technological task of this 
new strategy is extremely arduous, and may require decades of effort. 4. While 
efforts are being made to realize the new strategic program, the U.S. strategic 
nuclear force and regular force should be continuously strengthened, and talks 


should be held with the USSR on the basis of an increased "position of strength." 


5. The United States continues to undertake the task of protecting the terri- 
tories of its allies so that they can be free from attack by Soviet missiles. 
And, 6. oppose the freezing of the existing level of nuclear weapons of the 
United States and the USSR at present. 


Both the “anti-ballistic missile defense program" and the anti-satellite combat 
program are component parts of the U.S. space war program. As for the former, 
the United States is prepared to carry out "multilevel deferse." The first- 
level defense is to use laser or particle beam weapons to destroy enemy 
missiles before they launch their multiple independently targeted warheads. 

The second-level defense is to use lasers and other similar weapons to 
intercept those warheads which have evaded the attack by the first-level 
defense weapons. And the third-level defense is to use ground-based laser 

or anti-missile rockets to destroy those evading warheads several seconds 
before they strike the targets. American experts hold that the intercon- 
tinental guided missiles launched by the USSR can reach the United States 

in 30 minutes, and that it is of crucial importance to destroy the missiles 
within 2 to 5 minutes after the carrier rockets have been launched. Otherwise, 
when these rockets have reached outer space, it will be hard to discover them 
and it will be harder to cope with the 10 or more independently targeted 
nuclear warheads launched by each rocket. The United States plans to be 

able to cope with a simultaneous attack by 1,000 guided missiles. 


According to disclosures by some U.S. journals, the “Policy Guideline for 
National Defense 1984-88," an official confidential document of the United 
States which was formulated in 1982, explicitly proposed that the United 
States should be made capable of carrying out "effective combat" in space. 
The Space Command was established in September, 1982. Three days after 

his speech in March, Reagan ordered intensive research into the space war 
program. In October the same year, the inter-departmental commission under 
the leadership of Weinberger and Clark submitted a report to Reagan, affirm- 
ing the feasibility of the space war program, and set forth the amount for 
appropriation. In January this year, Reagan issued an order to implement the 
new strategic program. 


Since Reagan came to power, the space military expenditure has greatly ex- 
ceeded the civilian expenditure, that is, the space budget of the Department 
of Defense has exceeded the budget of the National Aeronautics and Space Admin- 
istration (part of the latter is also for military purposes). it is esti- 
mated that the country's space military expenditure for 1984 will reach 
$11.4 billion. And it is expected that the expenditure in this regard will 
continue to rise in the future. It is estimated that the research and manu- 
facture of the anti-missile defense system will cost at least $200 billion 
to $300 billion. The Reagan Administration hopes to get a $26 billion ap- 
propriation by the end of the 1980's, and it is planned to use the amount of 
$1.8 billion in 1985 for this purpose. 











The space arms race between the United States and the USSR which has existed 
since the late 1950's has now developed from the stage of mainly developing 
military satellites to the stage of mainly developing space weapons. The 
principal objectives of the latter stage are: 1) To destroy the military 
satellite system of the opponent so as to render ineffective the opponent's 
capability of command, control, and communication, resulting in its inability 
to direct wars; 2) to destroy the opponent's strategic guided missiles, so 
that it cannot launch any attacks while a destructive nuclear strike can be 
launched to give the opponent a telling blow. These two objectives are closely 
related to each other. Taken together, the United States and the USSR have 
launched a total of around 3,000 artificial satellites, many of which are of 
a military nature. 


At present, the space arms race between the United States and the USSR is 
mainly manifested in four aspects: anti-satellite weapons, directed energy 
weapons, permanent space stations, and space aircraft. The land-based anti- 
satellite weapons of the USSR can be used in actual combat, while the United 
States has begun to experiment with launching anti-satellite weapons by 
fighters at high altitudes. However, both sides can only deal with low- 
Orbit satellites and can do nothing about the high-orbit satellites. The 
directed energy weappons are the key to the enhancement of the ability of 
anti-satellite weapons and to the establishment of an anti-ballistic missile 
system in space, and are especially important in this respect. (The details 
of the space arms race between the United States and the USSR are not covered 
here due to limited space.) 


Voice of Opposition Within the United States 


In the last 2 years, dieputes have been continuously conducted within the 
United States over the espace combat program which is mainly aimed at develop- 
ing the anti-satellite weapons and anti-missile defense system. There has 
been quite a big buildup of those who are against the program of the Reagan 
administration. The people involved include famous political figures, re- 
tired generals, scholars, specialists, and people in the news media. The 
views include those on complicated military and technological problems as 
well as problems about the effect of such a program in the fields of military, 
political, and economic affairs. The disputes are both fierce and intensive. 


In a research report, a batch of scientists, including some former science 
advisers to the president and Nobel Prize winners such as Hans Bethe, stated 
that the hazards in politics and strategy in seeking after the anti-missile 
defense system would be at least as great as the obstacles in terms of 
technology. The joint report by the specialists of the Brookings Institute 
and the Massachusetts Institute of Technology and some other defense ex- 
perts voiced opposition one after another. Many scholars and experts held: 
With regard to the all-round anti-missile defense system, unless it is 100 
percent perfection in terms of technology; it will prove useless against 

the low-altitude weapons such as cruise missiles; the cost will be too great; 
the USSR will adopt effective countermeasures, and so on. In June this year, 
43 persons, all former famous personages in military and political circles 











including a former president of the United States, Carter, set up an organi- 
zation, and published a declaration resolutely opposing the research and manu- 
facture of the nationwide anti-missile system, saying that it will “again 

lead to an arms race in offensive and defensive nuclear weapons, and both 
sides will center their attention on the strategy of fighting a nuclear war." 
Rusk, McNamara, Vance, Bundy, Taylor, Kennan, and Harriman all took part in 
it. Before that, as early as July last year, 100 representatives and over 

40 specialists jointly asked Reagan to hold talks with the USSR on the ques- 
tion of space weapons, and demanded the temporary suspension of experiments 

by both sides. 


It can be said from the above that even in the upper stratum of the United 
States, the worry over nuclear war is increasing. Of course, the sentiment 
is still unable to reach a degree which can prevent the Reagan administration 
from pursuing its set plans. Technically speaking, the establishment of the 
space strategic system is extremely difficult. Troia, assistant to the 
secretary of defense, once said: To accomplish the overall plan of the 
anti-missile defense system, it is necessary to break through eight fields 

in terms of technology, and every breakthrough needs efforts at least as 
great as the "Manhattan Project" in making the atomic bomb in World War II. 
Keyworth, science adviser to the President, was comparatively optimistic, but 
he had to acknowledge that it would be hard to achieve perfection, and that 
decision would only be made in the 1990's as to “whether and how to carry out 
the research and manufacture of the anti-missile defense system." 


Why Is the Reagan Administration Exerting Its Utmost Efforts? 


Why should the Washington authorities resolutely implement their space stra- 
tegic program despite technological difficulties, the great amount of expendi- 
ture, and the great number of people who are against the program? There are 
many reasons, but the most important one is its intention of establishing a 
military edge over the USSR. 


In recent years, the Reagan admimistration has greatly increased its mili- 
tary expenditure, and has strengthenedmilitary might in all aspects, reach- 
ing a roughly balanced position with the USSR. However, in respect of 
strategic offensive strength, the land-based guided missiles of the United 
States are still inferior to those of the USSR; in respect of strategic 
defensive strength, the civilian air defense and military defense of the 
United States are also not as good as those of the USSR; and the speed of 
development of the strategic missiles by the USSR is greater than that of 
the United States, the Soviet regular forces are being increasingly strength- 
ened, and, in particular, the reserach and manufacture of space weapons are 
being expedited in the USSR. In order to radically break through the exist- 
ing situation, the United States has to give play to its strong peints and 
ivoide its weak points, and find another path to achieve rapia development 
in space weapons. With respect to strategy, it is necessary to change the 
“suaranteed destruction strategy" and “counterdefense strategy" with "the 
second strike" as the main objective, and go further to adopt a new etrategy 
which possesses the ability of launching "the first strike" backed by space 
weapons. To use the anti-missile defense as the “shield” and to use the 











nuclear offensive weapons as the “spear™ are plans to achieve efficiency both 
in attack and defense and to gain the position of not being defeated by the 
enemy, with the ultimate aim of gaining a military supremacy over the USSR. 
The United States maintains that control over space means gaining the stra- 
tegic superiority. 


The implementation of the new strategy by the United States is alsc aimed at 
taking advantage of the economic difficulties of the USSR in achieving its 
political objective. It holds that forcing the USSR to adopt countermea- 
sures in terms of space weapons can not only disrupt the modernization 
projects on its strategic nuclear weapons, but can also make the USSR pay 

a very great economic price. If the USSR feels uncomfortable in meeting 

such great expenditure, it may make some concessions politically to the United 
States, or it may exercise some restraint regzrding its acts of expansion. 
Thus, the United States can get an upper hand in the space arms race by means 
of its superiority in terms of economy and technology. 


The role of the ultraconservative forces and the interest groups in the zili- 
tary-industrial circles in prompting the Reagan administration to implement 
the new military program is not to be neglected. It is especially true for 
the “sun belt" in the West and South, where the newly developed industries 

of electronics, aeronautics, and space are in full bloom. 


In addition, there are some pcople who hold that the United States must in- 
vigorate its national economy by means of developing the new industries 

such as space industry, because the continuous decline of the old basic in- 
dustries is unavoidable. There are also some other people who maintain that 
the active development of the military space program is the most important 
means for promoting the progress of the entire space industry, saying that 
"the Western economy will again be rejuvenated through the ‘Star Wars’ pro- 
gram." Keyworth estimated that a total of $800 billion would be invested 
over 20 years if the anti-missile defense program was to be realized. In 
July, Reagan also announced the policy of encouraging privately-run enterprises 
to invest in space undertakings. 


The Effect of Setting up the Space Strategic System 


The establishment of the space strategic system by the United S*ates will 
exert various kinds of profound influence both inside and outside the United 
States. This influence will be even more evident with the passage of time. 
At present, it seems that there are at least several aspects which are worth 
our attention. 


1. /The military equilibrium will be even more unstable./ The Reagan admin- 
istration gives up the “guaranteed destruction strategy" implemented for many 
years which was aimed at launching attacks without laying emphasis on de- 
fense as well as r-intaining the military balance for both sides, and turns 
to the adoption of the new strategy, or the space war strategy, which lays 
emphasis on both attack and defense and on seeking military superiority over 
the USSR. The primary military significance of this is the possibility oi 
possessing the ability ta launch the "first attack.” On the one hand, the 











new strategy wants to render ineffective the strategic nuclear force of the 
USSR, and on the other hand, it aims to deploy various kinds of space weapons 
while pursuing the original program of modernizing its nuclear weapons. 
Therefore, the new strategy is an important escalation of the original 
nuclear strategy, and is a strategy which caters to both offensive and de- 
fensive capabilities and which can deal deadly blows to the enemy. The adop- 
tion of countermeasures by the United States and the USSR will render the 
military equilibrium unstable. Furthermore, the new strategy is not merely 

a strategy on nuclvar war; it cosines organically the war at sea, on land, 
and in the air wita the war in space, thus making the future modes of war 
diversified and complicated. As the weapons in space can directly attack 

the targets at sea and on land, and in the air, the demarcation between 

the space war and the war on earth will tend to be blurred. 


2. /Aggravate the Arms Race./ The arms race in the new field will make the 
scale of the arms race between the United States and the USSR even greater. 
The United States estimates that the USSR will be able to launch satellites 
which can use lasers as weapons in the late 1980's or in the early 1990's, 
and satellites capable of defending the attack of ballistic missiles are 
also to be tested in the 1990's. it is possible that the United States 
will make its own plans based on this estimation. The United States thinks 
that it can gain an advantage over its opponent in the arms race by means 

of its superiority in technology and economic resources, or force its 
opponent to retreat or even to knuckle undcr. However, this idea is very 
unrealistic. It appears that. it is hard to exclude the possibility of a 
situation in which both sides have their own strong peints and weak points and 
neither side will be able to gain a predominant position over the other. 


3. /Affect the disarmament talks./ There are many loopholes in the exist- 
ing agreements which involve the military use of outer space, and these 
agreements are far from adequate for the legal basis on which the prohibi- 
tion of militarization of outer space and an end to the arms race can be 
based. On the other hand, the United States and the USSR can even \.ake ad- 
vantage of these loopholes. Up to the present, the talks for concluding 
specialized treaties between the two countries have not yet been started. 
The USSR is worried that U.S. space weapons will take the lead in the long 
run, and consequently it upholds the prohibition of experiments with, and 
deployment of all space weapons, or the temporary suspension of experiments 
and deployment during the period of the talks. At the same time, it hopes 
that its land-based anti-satellite weapons will not be affected. Many U.S. 
military personnel hold that talks should be held only after superiority has 
been gained. Still other people maintain that it is better to hold talks 
with the USSR on prohibiting those weapons that can destroy «tell tes in 
the high altitudes, without prohibiting those weapons that can destroy 
satellites at low altitudes, because most of the U.S. satellites are of the 
high-altitude type while the situation of the USSR is just the opposite. Even 
if agreements such as this can be reached, they are certain to be of a tem 
porary nature and of no practical significance. Once a new breakthrough in 
the technology of the directed energy weapons is achieved, destroying the 
high-altitude satellites may be easier than destroying the intercontinental 








guided missiles. Furthermore, the talks on space weapons are often closely 
related to other disarmament talks. And any stalemate in problems of dis- 
armament will only lead to more serious deterioration of the relations be- 
tween the United States and the USSR. 





4. /Affect the allies of the United States./ From the viewpoint of the 
West European countrier, if the USSR also possesses the anti-missile defense 
system, the nuclear weapons of Western Europe will lose their effectiveness, 
the NATC strategy of using nuclear weapons when necessary wiil lose its mean- 
ing, and the Soviet military threat will be greatly increased. If both the 
United States and the USSR have an anti-missile defense system, their re- 
spective territories can be safeguarded, but in case war erupts in Europe, 
the United States may “disconnect™ its own strategic nuclear weapons from 
those of Western Europe so as to protect itself, or it may conduct a nuclear 
war against the USSR, plunging Western zurepe into a nuclear battlefield. 
Either of these cases is dreadful to contemplate. Even if the anti-missile 
defense system of the United States is highly effective, it will fail to 
function against those low-altitude nuclear weapons with Western Europe as 
the target. Western Europe is worried about the possibility that it will 

be hard for them to resist the political blackmail of the USSR, and it also 
dreads the prospect of following the United States in everything. The West 
European countries may be dragged into the arms race in space weapons. 


5. /Heavier military burden for the United States./ Obviously, a huge mili- 
tary expenditure is beneficial to the economy of certain regions and a small 
number of industries, but it is harmful to the U.S. economy as 4 whole. This 
is true of the expenditure for space weapons. A quarter of the total number 
of scientists and engineers are employed by relevant defense departments, 
with the result that there is a shortage of talent in the civilian industrial 
sector. Military expenditure constitutes a very high proportion of the GNP, 
resulting in insufficient investment in civilian industries, slow growth in 
productivity, and decreasing competitive power of commodities for export. 
American specialists estimate that if the expenses of the entire anti-missile 
system plus other relevant costs are to be met, the amount of military ex- 
penditure per year of the United States has to be doubled. 


With reference to the above-mentioned effects and influences, people can 
clearly see that the program for setting up the space strategic system is a 
dangerous program. Its main adverse results are the aggravation of the 

tense relations between the United States and the USSR, the increase of the 
danger of a great war, and the further threatening of world peace. The de- 
velopment of space weapons is increasing the accuracy of nuclear and non- 
nuclear weapons as well as the variation and flexibility of war. Some people 
predict that if a great war erupts between the United States and the USSR, 

it may be started with ar attack on the opponent's satellites. 


The rapid development of space technology is a brilliant achievement of modern 
science. It can and should be able to make important contributions to world 
peace and human progress. Halting the space arms race between the United 
States and the USSR has become the universal demand of the people of the 

whole world. In order to preserve world peace, it is necessary to prohivit 











the research, experiment, production, and deployment of new space weapons, 
and eventually, to completely destroy all the space weapons. Now, the 
United States is unwilling to make any concession; as for the USSR, even 
though it has put forward many proposals in recent years, sometimes with a 
high stance, it is in effect wanting in sincerity, and it continues to seek 
after space superiority as much as ever. Those who create a problem should 
be the ones to solve it. We hope that the two countries, the United States 
and the USSR, can hold taiks and can reach truly effective agreements. To 
rein in on the brink of a precipice--to halt before the all-round anti- 
missile systems have been built--is also in keeping with the fundamental 
interests of the peoples of the United States and the WSSR. 


CSO: 4008/102 











NATIONAL DEVELOPMENTS 


SONG JIAN DISCUSSES DISSEMINATORS OF SCIENCE, TECHNOLOGY 
Beijing RENMIN RIBAO in Chinese 9 Jul 84 p 5 
[Article by Song Jian [1345 0256]: "On the Carriers of Science and Technology"] 


[Text] Today, everyone enjoys to some extent the conveniences brought about 

by modern spiritual civilization, but not everyone is able to explain their 
Origin. Everyone enjoys the bounty of science andtechnology, but not everyone 
can see its place, recognize its carriers and understand its important role in 
societal progress. Some people spare no effort to hold science and technology 
and culture in contempt. In order to display their broadmindedness with a 

high degree of "principles," they are secretly unable to give up opportunities 
to use science and technology to obtain some miniscule accidental and scattered 
benefits to steal personal happiness, and feel proud of themselves that they 
deserve what they have gotten. 


A brief look at the things that have been discovered and that are now being 
discovered in our era makes it easy to see the enormous role that science and 
technology plays in medernization and construction. They continually create 
wealth and open up ever broader paths for progress in man's material and 
spiritual civilization. Mankind's ability to understand the world has improved 
greatly compared to several decades ago. Every additional step and improvement 
in mankind's ability to understand depends on progress in science and technology. 


Science and technology are part of the core of the storehouse of human knowl- 
edge and a motive force in the forward development of productive forces. It 
is the fountain of modern material civilization, the mainstay of modern society, 
and the bedrock of the ideal society of the future. Progress in science and 
technology quickly transforms the mode of production and the mode of living, 
and it changes mankind itself. But what is the position of science and tech- 
nology in modern society? How can we gain it, apply it and develop it? I 
feel that understanding these questions is of extreme importance for moderni- 
zation and construction and for correctly understanding and implementing the 
principles and policies of the party since the 3d Plenary Session of the llth 
CPC Congress. 


Science and technology are abstract concepts of the scope of man's knowledge, 
not something that can be seen or felt. Yet, its existence can be detected 
in every aspect of modern life. We can see its embodiment precisely in the 
concrete sense, locate its long-term scope, and distinguish or even create it 








so that living carriers bring it to life. All modernized factories, mines, 
communications, instruments and equipment, public health facilities and facil- 
ities for social life are the embodiment of science and technology. The infor- 
mation recorded in scientific books, magazines and various types of documents 
and works in every language are the historical archives of science and tech- 
nology and serve as a record of social activity. The libraries, museums and 
information offices that collect and store these scientific documerts are the 
long-term residence of science and technology. The most important aspect, 
however, ‘s that they can awaken the science and technology embodied in plant 
and mine equipment and living facilities and make it serve social production 
and life. This depends entirely on those who can fully understand and master 
1c. 


Embodied knowledge can create new wealth for society through understanding 
sufficient scientific theory, receiving specialized instruction, or having 
sufficien: practical experience. It can carry on the wisdom passed down from 
our predecessors through the reading and digestion of S&T works in all languages 
and their application to create new wealth for society. Those with the ability 
to raise the level of science and technology even higher than their predeces- 
sors are now called S&T personnel, or are included under the general term 
intellectuals. Therefore, the intellectuals who are fighting on all the bat- 
tlefronts of socialism are the living carriers of science and technology. 


Science and technology are an outline and abstraction of the knowledge of man- 
kind and its experience in the process of transforming the natural world that 
has accumulated over a long period of time. It is created and grows through 
the development of human intelligence and advances in labor skills, so it is 
thus an historical product of human progress. In order to assure that society 
moves continuously toward modernization, science and technology must be trans- 
mitted to later generations. Those who are responsible for this historical 
mission are S&T personnel, including proiessors, specialirts and all those 
intellectuals who are fighting on the front lines of scientific research and 
production. 


The historical mission of intellectuals is to carry on the wisdom accumulated 

by our predecessors, to bring it alive for serving modernization and construc- 
tion, to abandon its ignorance, to concentrate on new knowledge, to disseminate 
it to others, and to pass it on to later generations. Today, the; are advancing 
along this road. 


Science and technology are a product of advances in human intelligence and 
labor skills. In a socialist society with public ownership of the means of 
production, it naturally is the common wealth of society and is owned by the 
people as a whole. Today, however, when society has not fully developed, even 
if everyone has the right to enjoy the benefits bestowed by science and tech- 
nology, this does not mean that every member of society has the ability or 

the conditions to become proficient in it, to develop it, or to apply it cre- 
atively. Only a small portion of all the working people are fortunate enough 
to have this ability. These are that part of S&T personnel who are intellec- 
tuals. They are the persons responsible for S&T knowledge, and they are the 
leaders and bridge for scientific and technical advances. They are merged 
with the working people, and they, along with the workers and peasants, are the 


10 














creators of material wealth for society. They are an important component of 
the working class. This kind of integration is essential to transform science 
and technology into an enormous force for social progress. 


People are usually accustomed to defining intellectuals as "mental laborers 
with a certain level of cultural and scientific knowledge." Everyone who has 
the slightest familiarity with them feels that this definition is outdated 

and should be revised, and that it is not applicable to S&T personnel in the 
present day. Modern science and technology are gradually being combined in 
all productive labor, and it is becoming fused with social life, mixing 
together as one and becoming hard to distinguish and separate. There are no 
scientific and technical activities that do not require the expenditure of 
energy. Geologists, for example, must climb mountains and wade through water, 
penetrate gorges and climb cliffs, work despite wind and rain, and they must 
undergo arduous efforts and hardships before they can expose one-ten thousandth 
of the mystery on barren mountains and in desert wastelands, and some have 
even had their lives swallowed by the generous but unfeeling natural world. 
The physical labor expended by designers and technical masters in the process 
of designing, manufacturing, testing and operation is often greater than their 
mental labor. Their profession requires them to work busily along with the 
workers at worksites, factory workshops shops and testing grounds for long 
periods, and their creations are revised and perfected through practice. They 
alone must endure the annoyance caused by setbacks, the disappointment of 
failures, and the pressures created by slander and libel. Only then will they 
be able to enjoy the happiness of being the first among millions to succeed. 
Moreover, as for the days and nights that doctors spend struggling at the sur- 
gery table or by the beds of sick people, who can call this purely mental! 
labor? Who can deny that the work of professors includes a great deal of 
physical labor during their lessons with dry mouths and rough tongues and while 
leading students in practice and fieldwork? 


Following the appearance and wide application of electronic computers, a new 
specialization in “software engineering” has appeared in recent years. Many 
worried parents misunderstand it as being a specialization that involves pure 
mental labor, and they are concerned for their sons and daughters who are 
taking up this emerging profession. In reality, they are making a big mistake. 
Standing before a computer that is responsible for enormous tasks, software 
engineers face an insatiable, untiring intelligent monster, and they must 
remember and understand the functions of thousands and thousands of logical 
components. At the speed of millions of calculations per second, they must 

be constantly searching for the possibility of errors in each of the calcula- 
tions and keep up with the progress of each procedure. When carrying out an 
enormous task, as well as before and after, software personnel must bustle 
about day and night. The computer unfeelingly drives them to forget food and 
eleep and to exhaust their brains, and it places them in a high degree of 
physical and mental anxiety over long periods. Practice has proven that the 
physical labor involved in software work is no different from other types of 
physical labor. If officials involved in the administration of labor protec- 
tion went to eat, Live and work together with them for a while, might not they 
discover that software engineering should be classified as dangerous work? 


Some intellectual S&T personnel are the creators of material wealth, and they 
are not ashamed to be a member of the working class. Their work embodies the 
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unity of mental and physical labor. There is no antagonism between the two. 
The road to eliminating the difference between mental and physical labor lies 
in fusing S&T with productive labor by making great efforts to develop and 
broadly apply science and technology, and by training more and more technical 
personnel from among the working people. 


Many scientists, technical specialists and skilled craftsmen who lived during 
different eras have made their mark in history because of the contribution 

to the progress of human civilization made by their creations and inventions 
that are treasures for later generations. Moreover, history also has unfeelingly 
humiliated capable and wise inventors. Because they proved that both men 

and women have 24 ribs, the founders of modern anatomy were convicted and 
banished into exile until death because a verse in the Bible stated that women 
must have one less rib than men. The earliest discoverers that the earth 
revolved around the sun were given capital punishment or imprisoned for life 
because this contradicted the concept of "Rome being the center of the uni- 
verse," and so on. This occurred in the past. People can use the "ignorance 

of the ancients™ to explain all of this adversity. We should not forget that 
there have been idiotic things in recent decades. There were neighbors who 
issued orders during the 1950's stating that the most magnificent success in 
biology during the current era, the theory of chromosomes, was "an attack on 

the Marxist standpoint and theory." They criticized modern control theory 

as a "sham science of imperialism and warmongers,” and issued propaganda 

stating that formal logic was a "theoretical weapon in the hands of a class 
enemy," and so on. At theend of the 1950's, some people organized the criticism 
and suppression of one of the Chinese people's most needed sciences--demography -- 
on a national scale. A fanaticism that denied the role of science and tech- 
nology was again incited during the 10 years of chaos, demanding to “smash 

down" all scientists, including the ancients, and so on. People have said 

that this was the result of "leftist" prejudices. If this is true, then this 
painful experience will make us understand that prejudice is no more lovable 
than ignorance. 


Intellectuals in China, including S&T personnel, are a reliable force within 
the working class. They come from the people, grow through the care of the 
people, live and work among the working people, and are part of an integral 
whole with them. They are happy with the people when there is victory, and 
they receive warmth and comfort from the people in their icy cold adverse cir- 
cumstances. They receive the care of the people everywhere, whether in cadre 
schools, workshops, on farms, or at work sites. They do not become dispirited 
in their inconvenience and suffering, but believe strongly that the knowledge 
they carry is the historical product of human wisdom and labor, and that it 

is the common wealth of all the people. If detached from productive labor 

and the people's lives in society, scientific and technical knowledge will 
lose its value within the carriers themselves. They remember the famous dic- 
tum of Marx that “science is definitely not a selfish life of personal pleasure. 
Those fortunate enough to be able to devote themselves toscientific research 
should first of all make their knowledge serve mankind" (Marx and Engels on 
Education, p 360). 


Since the 3d Plenary Session of the llth CPC Congress, the Central Committee 
has correctly and comprehensively elaborated the role of science and technology 
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in social progress and confirmed the status of intellectuals in national modern- 
ization and construction. This is one of the most magnificent and commendable 
changes in the modern history of the Chinese people. The lesson of the history 
of human development should be that, whenever there must be changes in the 

mode of production and the modes of livelihood, any nationality that is unwilling 
to accept such changes and chooses to cling tenaciously to old ways will not be 
capable of standing lofty and proud among the nationalities of the world. 

Most nationalities that were incapable of adapting to the transition from 
hunting to animal husbandry or from collecting wild fruit to agricultural cul- 
tivation have died out. Those nationalities that could not keep up with the 
industrial revolution were forced to suffer long periods of hardships due to 
backwardness and aggression. We are currently in the middle of transforming 

the mode of production and mode of livelihood in the direction of moderniza- 
tion. The goal of this transformation is the construction of a high degree of 
material civilization and socialist spiritual civilization. Under a socialist 
system, whether or not this transformation can be completed depends on the 
"general level of science and the extent of technical progress, or on the appli- 
cation of science in production" (Marx, "Outline of a Critique of Political 
Philosophy (Draft)"). All people who support modernization and resolutely 
struggle for it should clearly understand that, without the development and 
broad application of science and technology, there basically could be no mod- 
ernization of agriculture, industry and national defense. The demands of 
revolutionary struggle determined the sentiments of revolutionaries. To 
respect, welcome, and strive to study science and technical knowledge, and to 
respect, uphold and love the carriers of science and technology is the minimum 
awareness that every revolutionary should have today. 


Our revolutionary cause is now undergoing a magnificent historical change and 
entering a new historical period. Science, technology and culture are abso- 
lutely indispensable weapons for completing the tasks of this new period. 

This is one of the most basic starting points of socialist theory as created 

by Marx and Engels. We should understand that neglecting science and technology 
and discriminating against its carriers--the intellectuals--is to debase one's 
own talents, to dishonor the wisdom of mankind, to disrespect the dignity of 
human civilization, and to damage the current and long-term interests of the 
working class and the Chinese people. It would be a complete contradiction 


of the fundamental theories of Marxism. 


(Originally published in "KEXUE XUE [SCIENTIOLOGY]" No 3, 1984. Abridged by 
this paper.) 
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NATIONAL DEVE., JPMENTS 


PRC VIEWS APPLIED SCIENCE, TECHNOLOGY IMPORTANT 
OW291738 Beijing XINHUA in English 1636 GMT 29 Oct 84 


[Text] Hefei, 29 Oct (XINHUA)--Priority would be given to using applied 
science and technology in energy development, microcomputer application and 
the upgrading of existing enterprises. 


This was decided by more than 100 experts, technicians and scientific manage- 
ment administrators from 24 provinces and cities at a four-day meeting held 
in Wuhu city, Anhui Province, which ended on October 27. 


The meeting decided to set up a network of organizations for exchanging the 
latest research results in applied technology in order to promote production, 
and hold exhibitions and run technical training courses. 


China has about one million scientific workers involved in spreading applied 
technology. 


In North China's industrial city of Tianjin, 20,000 technicians have in the 
past year tackled technical problems, resulting in an additional income of 
80 million yuan. 


Anhui Province in 1983 applied 330 research results to energy development, 
electronic and other economic sectors, bringing an income of 190 million yuan. 


The participants also suggested greater efforts at technical exchange and 
cooperation with foreign scientific organizations. 


CSO: 4010/20 


14 











NATIONAL DEVELOPMENTS 


NEI RONZHEN GREETS ACADEMY OF SCIENCES PRESIDENT 
OWO20557 Beijing XINHUA Domestic Service in Chinese 1532 GMT 1 Nov 84 


[Text] Beijing, 1 Nov (XINHUA)--Comrade Nie Rongzhen has written a letter to 
Lu Jiaxi, president of the Chinese Academy of Sciences [CAS], and all the 
academy's comrades to warmly greet the 35th anniversary of its founding. 


He says in the letter: The CAS has experienced a zig-zag course of develop- 
ment in the past 35 years, accumulating much valuable experience and many 
lessons. In my memory, your work developed vigorously and quickly when your 
scien’ ific research work was closely related to the tasks of our four modern- 
izations. An outstanding example is the fact that you did much work in 
tackling technological bottlenecks with a concerted effort, and solved many 
difficult theoretical and technological problems when you coordinated your 
efforts to the research and development of aivanced weapons for national de- 
fense. At the same time, many branches of sciences developed along with your 
efforts. This testifies to the basic principle that tasks spawn new courses 
of learning. Of course, we have always emphasized the study of basic sciences. 
We should give them due attention and should not neglect any. Now, in the 
light of reform, it is an important guiding ideology that CAS scientists 
should closely link themselves with the socialist modernization. 


Nie Rongzhen also says in his letter: With a concentration of elite of sci- 
entists, the CAS should rightly be the country's comprehensive natural sci- 
ences center. I earnestly hope that comrades make still greater contribution 
toward the realization of the motherland's great cause--the four moderniza- 
tions. I also hope that you exert yourselves even more to accept the chal- 
lenge of the world's technological revolution. 


CSO: 4008/112 
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NATIONAL DEVELOPMENTS 


INDUSTRIAL PROPERTIES _N INTERNATICNAL COOPERATIVE RESEARCH PROGRAMS 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 6, 1983 
pp 7-9 


[Article by Duan Ruichun [3008 3843 2504]: "Industrial Properties in 
International Cooperative Research" ] 


[Text] At the present time in international S&T cooperative activities, 
cooperation among various Chinese sectors and foreign scientific research 
agencies and industrial departments is growing daily. Some foreign 
specialists con Chinese issues feel that Chinese cooperation with foreign 

S&T has begun to shift from vertical cvoperation to horizontal cooperation. | 
Vertical cooperation refers to a wide disparity of technical levels, with 

one party introducing the technology of the other. Horizontal technology 
refers to a situation in which each party has its own strengths, and 

together the parties can carry out new technological exploitation. Obviously, 
the latter refers to various kinds of cooperative research in the S&T area. 


The progress from pure technology introduction to a gradual program of 
cooperative research is undoubtedly an indication of China's technical 
progress. Yet there still lurk two problems demanding prompt solution. 

The first is how to evaluate accurately the importance and significance 

of cooperative research to technological exploitation and how to bring about 
positive developments for this technological cooperation. Without this, 
China's S&T development will necessarily travel a circuitous road. The 
second is how to solve the problem of apportioning benefits from the results 
of cooperative research and safeguard China's legitimate rights and interests. 
Without this, China's precious natural resources and traditional technologies 
may pass to other countries for nothing, and the creative talents of China's 
inventors may be taken over by others. For these reasons, we must explore 
and study these serious issues. 


Cooperative Research Is an Important Avenue to Technological Development. 


As with general productive forces, S&T develop from low levels to higher 

ones, causing human scientific research and technological development patterns 
to go from the individual to the collective and then to the national scale. 
Since the seventies, there has hardly been a nation which has not set up a 
system for scientific research and development at the national level. 
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Differences between economic structures, traditional technologies and S&T 
power in different countries, along with imbalances in geographic 
circumstances and in the distribution of natural resources, give these 
countries different positions of dominance in exploiting technology in the 
future. This gives rise to marked technological divisions of labor at the 
global level and consequently makes international cooperation into a 
tremendous lever for exploiting modern technology. It also demonstrates that 
future scientific research and technological exploitation will develop from 
the national to the international levels and that the development of inter- 
national cooperation is an objective requirement for S&T development. 


It must be noted that the relegate international cooperative research to 
nothing but an attribute of the international technological division of 
labor would not be a well-rounded view. S&T is a social phenomenon, and 
whatever developments take place in S&T are inseparable from social factors. 
To say that the international technological division of labor necessitates 
international cooperative research would be to make this necessity into a 
possible end product and the development of the industrial property rights 
system. 


The term industrial property rights refers to patent rights for inventions, 
new practical applications, exterior designs and trademarks. It also refers 
to trade names, service symbols, names of places of origin of products and 
prohibitions against illegitimate competition. Of these, the most important 
is the right of patent. 


Patent law is a law for adjusting social relationships which arise through 
inventing activities. This important economic law provides legal guarantees 
for cooperative research and a sharing of results among diverse nations, 
enterprises and individuals. Cooperative research is not only an important 
mode for carrying out technological development between industrially develop- 
ed nations but is also coming to be proportionately more and more important 
for “south-south cooperation" among the developing nations. In addition, 

as natural resources and natural conditions become more important in the 
future of technological development, the industrially developed nations will 
gradually extend the hand of cooperation to developing nations. 


The Basic Principles of Cooperative Research Are Equality And Mutual Benefit. 


We should enthusiastically develop international cooperative research because 
it is an important avenue toward making S&T flourish and promoting economic 
vigor. However, it must be pointed out that this will not come about 
instantaneously, naturally or placidily. Two related issues must first be 
resolved. First, in setting upon a program there must be a process of full 
and accurate appraisal and an analysis of feasibility. Since this is not 

the focus of the present article, I will not dwell on it. Second, 
cooperative research should include full protection for China's cooperative 
rights and interesta. In this, the core issue is that the property rights 
resulting from coopmrative research must be managed according to the 
principles of independent autonomy, self-reliance, equality and mutual benef it 
and in accordance with international norms. 
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What is referred io here as equality means tha: both sides in the cooperative 
effort should have equal legal status without regard to the level of economic 
strength or of technology, and no party should seek prerogatives from co- 
operative research. What is referred to as mutual benefit means that both 
sides in the cooperative effort should have a reasonable share in the 
benefits acquired through technological advances. There should not be 

any damage to one party's interests to satisfy the demands of the other, 

and there should be no wholesale, « fortiori appropriation of one party's 
technological resulis by the other party. Even though equality and mutual 
benefit have become well-krown catchwords in international economic and 
technological cooperative ventures and open opposition to these principles 
appears extremely rarely, when they touch upon the sharing of results they 
often end up trampled underfoot. The prevalent theories of equality and 
mutual benefit are: 


1. The theory of technological superiority. Some foreign research and 
industrial departments advocate that "the party supplying primary technical 
support enjoy all rights and interests with regard to the results of 
cooperative research.” This position completely countervenes the patent law 
standards of all nations concerning invention by two or more persons, in 
which patent rights belong collectively to the parties or to their legal 
successors in interest. This is nothing but political hegemonism in the 
spheres of economics and technology. 


2. The theory of autochtony, or origin. Some foreign cooperative agencies 
advocate that the “ownership of the results of cooperative research be 
determined according to the principle of autochthony. As long as the 
results were arrived at on the soil of a certain nation, regardless of the 
nationality of the inventor, the industrial property rights arising from 

the new technology belong to that nation.” Autochthony is a principle 
sometimes used to settle legal disputes in the realm of private inter- 
national law. Using the law of place for certain civil law relationships 
affecting foreigners is reasonable; however, it would be totally wrong to 
broaden its use to include the handling of property rights on the results 

of international cooperative research. What takes place in fact is that the 
party with the most advanced equipment carries out the final results on its 
own by relying on cooperative research. It is a legal theory fabricated for 
the purpose of misappropriating the results of cooperative research. 


3. The theory of determination by investment. Some foreign legal persons 
advocate that the results of cooperative research be distributed in accordance 
with the proportion invested by each of the cooperating parties, or else 

the party investing over a certain amount (say 60 percent) has the right 

to determine how the results are to be managed. Obviously, this is an 
extended use of the principle of allotment according to shares in capitalist 
society for cooperative research. But even if there were precedents for the 
adoption of this method of dealing with property rights within or among 
capitalist nations, to use it as the fundamental principle of the management 
of property rights is seriously flawed. First of all, the technological 
results of cooperative research are not simply the result of the expansion 
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and production of capital. Rather they are the crystallization of the wisdom 
and creative effort of the inventor. The theory of investment determination 
takes into account the contribution of economics but not that of techniques 
or resources. It is actually a legal pretext for the party with more 
economic power to monopolize the results of cooperative research. 


4. The theory of appended terms. Some foreign companies, while granting 
that the results of cooperative research belong to both parties and 
agreeing to joint application for patents and to a sharing of benefits, 
still attach certain terms. For example, they request that China un- 
conditionally grant them rights to the manufacture, sale and use of the 
patented invention outside China, giving them an effective monopoly on 
the patented invention. 


All of these various proposals, though different in their particular forms, 
are basically identical in their purpose, namely, to monopolize and 

teserve to one party the industrial property rights established for the 
results of cooperative research through its technological, equipment or 
economic superiority. Nevertheless, sometimes the other party agrees to 
offer us certain kinds of “favored treatment," but only if the above 
proposals are accepted, in effect depriving us of the basic rights and 
privileges arising from the results of cooperative research, even to the 
point that we are unable to manufacture, sell or use technological results 
which were created through our own direct participation. We must 
conscientiously study these various legal issues concerning the maintenance 
of the principles of equality and mutual benefit in cooperative research. 


Common Ownership of Property Rights Is the Legal Guarantee of Equality 
and Mutual Benefit. 


What is here referred to as property rights means the invention and 
patent rights accruing from the results of cooperative research. Co- 
operative research is, of course, a kind of S&T activity. As the system 
of industrial property rights appeared, it became simultaneously a legal 
fact. As a consequence, the results of international S&T cooperation 
have status both as a technical category and as a legal category. As 
everyone knows, pure legal facts give rise neither to rights nor to 
obligations. Any rights and obligations must be ascertained through 
legal acknowledgment. For this reason, the legal guarantee for equality 
and mutual benefit which we are discussing has two levels of meaning. 
First, relying on principles of equality and mutual benefit, we should set 
forth clear rules concerning the rights and obligations attached to the 
results of cooperative research. Second, these rights and obligations 
should be set forth in accordance with the law, and consequently must be 
realizable by means of the protection of a compulsory legal process. 


Because cooperative research is a technological development activity 
carried out jointly by two or more subjects, the aforementioned rights 
should be jointly held by the parties. In other words, both parties are 
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subjects legally entitled to the aforementioned rights, which should be 
formally fixed by law. This is what we mean by joint ownership of property 
rights. Joint ownership of property rights should include the following 
features, depending on the variant nature of the results of cooperative 
research: 


First, where the results of cooperative research are part and parcel of the 
object protected by industrial property rights, the formal agreement will 
serve to acknowledge that technological results are jointly held by both 
parties and that both parties are joint inventors, and to establish the 
methods whereby the parties acquire those industrial property rights under 
varying circumstances. Second, where the results of cooperative research 
are not products or techniques newly invented, which are protected by the 
laws of industrial property rights, China's rights of invention should 

be protected by appropriate legal procedures. This refers primarily to 
instances in which the results of cooperative research take the form of 
scientific theories and discoveries or mathematical techniques, for which 
the formal agreement should establish that both parties consent through 
consultation before the results of cooperative research are made public 
aod that the formal announcement include the names of both parties. Third, 
principles for sharing and the proportions of economic benefits to be 
acquired by the parties from the results of cooperative research should be 
established according to contract law. In concrete terms, it should 
include: 1) procedures for the transfer of a patented invention. Generally 
speaking, notice of transfer of possession of a patent right or permission 
for a patent should be issued with the approval of both parties, and the 
accruing economic benefits should be shared jointly. 2) Procedures for the 
transfer of various technical results and technical secrets which do not 
arise from the patenting of an invention should be the same as those for 
patented inventions. Moreover, the responsibilities of both parties in 
protecting secrets should be explicitly laid out. 3) Principles for sharing 
economic benefits from the transfer of possession of technology. Where 
shares to be enjoyed can be predetermined, the proportionate benefits of 
the parties should be reasonably so fixed. Where such predetermination 
would prove difficult, the principle of fair share in the results should 

be applied. We cannot accept proprosals so obviously unfair to developing 
nations as the theories of “technical superiority,” “autochthony” and 
“investment determination” mentioned above. Rather, we should adhere to 
the principle of parceling out benefits to the parties on the basis of the 
size of the creative contribution of each of the participants. Moreover, 
we should include contributions of resources and techniques as equally 
important factors in establishing shares. 


Practice has demonstrated that adherence to the principles of equality and 
mutual benefit is no mere empty slogan. Rather, it is a principle of 
concrete legal import. The core issue in this principle is joint ownership 
of property rights. More than a few Chiense departments are apt to use the 
diplomatic expression “let both parties hold friendly consultations on it 
in the future” in foreign cooperative research negotiations to gloss over 
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this serious question affecting the basic rights and interests of the parties. 
Given that the lesson to be gleaned from letting the matter of sharing in 
results go undecided has arisen already on numerous occasions, this 
phenomenon must be thoroughly reformed. 


China is a developing socialist nation, not only vast in territory and wealthy 
in resources but possessirg a great deal of traditional techmlogy. Even 
granting that its overall S&T are not up to world standards, it holds an 
undoubted advantage in cooperative research. China's S&T workers should fully 
avail themselves of that advantage and enthusiastically hasten the advance 

of China's S&T modernization through international cooperative research. 
China's legal workers should conscientiously study the important new topic 

of industrial property rights, so as to provide weapons for successfully 
carrying out international cooperative research. 
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NATIONAL DEVELOPMENTS 


VIEWS ON PATENT SYSTEM UNDER SOCIALIST CONDITIONS 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 5, 1983 
pp 3-5 


[Article by Shen Yaoceng [3088 1031 2582]: "Understanding Patent Systems 
Under Socialist Conditions"} 


[Text] The purpose of the patent system is to protect technological 
inventions. It arose during the early years of capitalism as a product 
of the commodity economy. Whether and how it is applicable to a socialist 
country are questions worthy of our utmost attention. The present article 
attempts to show why a patent system is applicable in a socialist country 
and tentatively discusses what special features a patent system would have 
under socialist conditions. 


Soil and Conditions for Establishing a Patent System in a Socialist Country. 


Economic policies in capitalist countries tend to aim for the most extensive 
production of social commodities and the development of a commodity economy 
through competition. A patent system is intimately related to such economic 
policies. It is through patent protection that technological progress is 
promoted and the development of commodity production is impelled forward. 
Therefore, the patent system is born out of the commodity economy and is 

a legal system for protection inventions which serves to develop that 
economy. 


In a socialist nation, the socialist public ownership system is of primary 
importance. With the means of production reverting to state and collective 
ownership, new relationships are determined for people in the processes of 
production, exchange, distribution and consumption. Moreover, the salient 
feature of the socialist economy is the replacement of the capitalist non- 
governmental production mode by a national economy with planned proportionate 
development. However, the bases and conditions for establishing a patent 
system exist in socialist countries as well. This is because: 


1. A commodity economy still objectively exists in a socialist system. If 


a socialist nation is to develop as much as possible its socialist material 
base, not only can it not eliminate commodity production, it must vigorously 
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develop such production. Although such commodity production under 
socialism differs in some features from production under capitalism, com- 
modities produced on the basis of socialist public ownership must still 
provide the products of labor for use by other people through exchange in 
the marketplace and must still retain the duality of value and use value. 
The labor which produces commodities still has the duality of concrete labor 
and abstract labor. Under socialist conditions, assuming that the commodity 
is both the means of consumption and the means of production, it must of 
course also be admitted that technological invention has the general aspect 
of a commodity. This is because the creative mental labor of the inventor 
and his related materials and physical labor all coalesce in the 
technological invention. People should respect this labor, and the nation 
should see the fruits of this labor as wealth and protect it. 


2. A socialist country must adhere to the principle of the planned economy 
as most important and of the market adjustment as ancillary and, under the 
guidance of a national economy, bring the role of the marketplace into 

full play. If market adjustment is to be carried out, competition must be 
permitted, and the law should be used to protect competition. Of course, 
competition under socialist conditions is fundamentally different from under 
capitalist conditions. It is not absolute competition but a certain degree 
of competition carried out on the base of public ownership of the means of 
production and under the guidance of the planned economy. Socialist 
competition should also maintain the principle of linking materials to 
benefits and allow enterprises and units engaged in competition which are 
superior to realize more of a profit and superior workers to be rewarded 
more. This will provide the requisite conditions for implementing a patent 
system. 


3. Ina socialist system, because commodity production still exists, laws 
of value must still exist and fulfill a role. For this reason, we must 
consciously avail ourselves of these laws to stimulate enterprises to 
improve techniques and the management of their businesses and promote the 
development of productive force. According to the demands of the laws of 
value, the value of a commodity is derived from the work time required of 
society and the work time of any individual. By striving to make the 
amount of individual labor expended in producing a commodity lower than 
the labor investment required of society through technologicai advances, 
while the latter continues to determine the selling price of a commodity, 
an enterprise can garner an excess of economic benefits. If legal pro- 
tection could be used to guarantee this benefit, it would serve to stimulate 
and mobilize these enterprises to make technical progress and to bring 
advantages to the nation, the collective and the individual. 


Special Notion of a Patent Right Under Socialist Conditions 


The central issue of a patent system is the question of the patent right. 
In capitalist countries, the means of production are privately owned, and 
patent rights have an absolute exclusivity. By contrast, in socialist 

countries, as long as an individual has invented something outside of his 
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professional capacity, he may apply for and receive patent rights which he 
owns as the inventor. When a foreign person, enterprise or other organization 
applies for and receives a patent right from a socialist country, there is 
an exclusive character to it as well. When an individual, enterprise or 

unit from a socialist country acquires a patent in a foreign country, its 
rights in that country are absolutely exclusive as well. However, a domestic 
invention in a socialist country will in most cases be an invention by a 
publicly owned unit in the course of its tasks; while the application for 

and acquisition of the patent belongs to the unit, the patent right which 

is received is conceptually different from the traditional patent right. 

As we may construe it, the patent right belongs to the inventing unit; 
however, this is not conceptually contradicted by the fact that the 
intellectual property right is a national possession. Actually, the rights 
acquired by the inventing unit are merely those of control, management and 
utilization, which are granted to the unit by the nation. The basic 
difference between this type of right and the traditional patent right is 
that a unit guided by national planning under socialist public ownership 
which acquires a patent right cannot prohibit another unit under socialist 
public ownership from using its invention. Thus, inventions created in 

the course of one's regular duties become common socialist property. With 
regard to individual inventions not made while in the course of one's 
professional duties or those of foreign persons for which a patent application 
is sought, appropriate measures may be adopted for their control to assure 
that they not be monopolized by a collective or a private person. This is 
where the special character and superiority of the socialist system lies. 


Based upon this relative exclusivity of patent rights under socialist 
conditions, the patent right acquired by a publicly owned unit is a 

limited one. This is reasonable because, on the one hand, an inventing unit 
which has made a contribution to technological progress should rightfully 
receive some reward and some special economic benefits, while, on the other, 
since the means of production belong to the state and most of the investment, 
facilities and staff and worker wages in research and development activities 
are supplied by the state, the special economic benefits received for 
inventive creation should be no more than appropriate and not excessive. 


As an example, take a unit with a patent on a new process which is an 
enterprise owned by the whole people. It should be first to use the new 
process to improve production and make the individual worktime in its own 
production of a commodity lower than that worktime required of society in 
general. Afterwards, when it sells the commodity at a price determined by 
the worktime required of society in general, it will hold a technological 
advantage and receive a comparatively greater profit for a certain period. 
However, such an enterprise cannot have the kind of monopoly rights that a 
capitalist enterprise has to extend its advantage for a considerable period. 
That is because once other enterprises have signed permit agreements for the 
use of the new patented process, the invention starts to become the wealth 
of these enterprises as well. In this way, the advantages to the patent- 
holding enterprise will be lessened or eliminated. But due to the contract 











between the enterprise using the patent and the enterprise holding the patent 
and the reasonable user fees which the former pays, the patent-holding enter- 
prise can receive compensation for its value (which will never be full! 
compensation for value). As a consequence, the enthusiasm of the patent 
holder to come up with new technology will be mobilized and, in addition, 
reforms in other units based upon the patented invention will be furthered. 
Thus it can play a role in promoting technological advances. 


Special Features Which Patent Laws in a Socialist Country Should Have 


Patent law is a kind of legal tool serving the ruling class. It is used in 
capitalist countries to preserve the capitalist system of private ownership 
and to serve the capitalist class. But in socialist countries it is used 

to preserve the socialist economic base and to serve the proletariat. A 
patent system in a socialist country is an important way to encourage and 
protect inventive activity and to promote technological advancement. More- 
over, it is an important measure for managing an economy according to 
objective economic laws. Therefore, the patent law formulated in socialist 
countries should give full expression to the spirit discussed above and have 
the following important special features: 


1. A patent law's substance should give expression to socialist principles 
of material benefits. 


According to the principle of material benefits, enterprises under 
socialist conditions, being the basic social unit of commodity production, 
should have specific independent and partial benefits. Internally, such 
enterprises must thoroughly adhere to the principle of distribution 
according to work for the individuals working for it and bring individual] 
income, individual work contribution and overall contribution of the enter- 
prise to society into close Linkage. It should correctly handle the 
relations between the state, the collective and the individual, mobilize 
enthusiasm in all respects and serve socialist construction. 


China's patent law should focus on encouraging those units and individuals 
successful in creative invention. This is because creative invention 
brings together the mental labor of the inventing individual's creativity, 
the material labor of the inventing unit and certain ancillary kinds of 
physical labor. Thus we must recognize the results of these labors and use 
patent laws to protect economic benefits which are their due. As for the 
inventor, after the unit has acquired a patent, it should give the person 
material rewards and compensation as well as spiritual rewards. As for 
collaborating units, the size of their contribution to the invention 
creation should be used to ascertain whether or not they should be con- 
sidered together with the successful unit and, if so, what reasonable 

share of the benefits is to be theirs. A concrete analysis of the com- 
missioning unit should be done as well. If such a unit proposed the topic, 
put up the money and put forth effort, thereby taking part in contributing 
to the successful creation of an invention, then it should be held to be a 
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jointly fulfilling unit. If the commissioning unit merely proposed the 
requirements of the research topic and decided to invest state funds in 
the research, or else was the superior of the inventing unit, it should 
not be a jointly fulfilling unit, much less the sole proprietor of the 
patent. Of course, it does receive some economic interest depending on the 
agreements which it signed. If the commissioning unit is a production 
enterprise while the fulfilling unit is a research agency or advanced 
institute, it would be rather appropriate for some agreement to be reached 
whereby the fulfilling unit transferred its patent right over to the 
commissioning unit and received reasonable compensation for so doing, for 
the sake of implementing the patent successfully. 


2. The Patent Law Should Preserve a Nation's Legitimate Rights and Interests. 


A patent law affects foreigners. Not only must commonly held international 
norms and customs be adopted to aid in the absorption of advanced foreign 
technology, but certain limiting clauses, based upon a country's political, 
economic, and various other elements, must be stipulated, to preserve the 
country's legitimate rights and interests. For example, depending on the 
level of development of a country's S&T and economy, certain limitations 
should be placed on the technological range of patent protection. Thus, 
scientific discoveries and fundamental principles, animal and plant species 
and computer programs are not protected. Also, foods and beverages affect- 
ing the health and welfare of the masses, pharmaceuticals, materials derived 
from chemical techniques and fissionable materials with military applications 
are presently unprotected. As socialist construction develops, the 
technological range of patent protection may expand according to our needs. 
In addition, a socialist nation will adopt even stricter methods for 
handling applications which violate national law or public morals or harm 
the common interests or which involve national security or important 
interests and must therefore be kept secret. 


3. The Patent Law Should Emphasize the Application of a Patent. 


A patented invention can only become a productive force when it has been 
applied. Thereiore, over and above stipulating that a patent holder has a 
duty to himself to apply his patented invention or allow others to be 
permitted to do so, the patent law should explicitly stipulate that a 

patent application means that a nation will manufacture a patented product 
or use a patented process to fulfill its industrial and commercial goals 

and that the importation of patented products is not a patent application. 
When necessary, a nation should adopt such measures as "enforced permission" 
and "state requisition" to patent holders to promote the role played by the 
patented technology in the nation's economy. Of course, implementation of 
patented technology should give expression to the guilding principle that 
the planned economy is primary and market adjustments secondary, and it must 
be carried out and under planning and guidance. 


Summing up what has already been said, a patent system is effective not only 
in nations with a capitalist market economy, it is also adaptable to a 
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socialist planned economy. A patent system under conditions of socialism 
has its own special characteristics. Implementation of a patent system 
can fully mobilize socialist enterprises and business units to create, 
invent and use new technology enthusiastically. It overcomes the problem 
of “eating from the big bowl." Therefore, a patent system is obviously 
superior to an inventor certificate system. China has already decided to 
establish a patent system. This is an economic reform that has a profound 
impact. We believe that this reform will inevitably promote technological 
progress and give impetus to the development of China's modernization. 
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NATIONAL DEVELOPMENTS 


NECESSITY OF ESTABLISHING PATENT SYSTEM IN CHINA DISCUSSED 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 5, 1983 
p 7 


[Article by Xie Fujun [6200 6534 0193]: "Talking About the Necessity of 
Implementing a Patent System in China™] 


[Text] As Lenin pointed out, "S&T research and management are two in- 
dispensable pillars for establishing socialism." China's establishment of 
a patent system is a significant reform of S&T management which will 
directly influence the development of S&T and of the national economy. 
Although the social systems of various nations differ, when it comes to 
promoting social and economic development, the role played by a patent system 
is the same. In the 18th century, the U.S. began to develop patents. At 
the time, the American president Lincoln vigorously supported using patent 
rights to encourage inventive creation. He felt that the patent system would 
add the "oil of self-interest" to the "fire of talent." Now the U.S. is 
considered the world's most advanced nation in S&T. After World War II, 
why was Japan, which was far behind Western Europe and the U.S., able to 
become so strong industrially in a mere 2 or 3 decades? Because it adopted 
nationally sound technological policies, including attention to patents. 
The Japanese made their patent system one of the "moving forces" behind 
Japan's economic development. Not long after the Soviet Union's October 
Revolution, Lenin signed regulations on inventions. Now that China is 
engaged in the four modernizations in an effort to surpass advanced world 
S&T standards, we must, along with economic readjustment and system 
reforms, move quickly to establish a patent system adapted to our national 
situation. What advantages does a patent system hold? 


First, a patent system can protect the legal rights and interests of 
inventors through legal mechanisms to bring the enthusiasm of these inventors 
into play. The present system for compensating for the transfer of technical 
contracts and results has two shortcomings. One is the lack of legal 
guarantees. Both parties usually come to an agreement through the methods 

of “gentlemen's agrements” or “the will of the parties." Such agreements 

can be breached at will with no one to supervise or guarantee their execution. 
Wrangling over invention rights and interests is a common occurrence. 

Another shortcoming is that after a compensated transfer for some results 
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has been carried out, there are no tenets for distributing benefits in a 
substantive way to the nation, the collective and the individual. With a 
patent system, the law will stipulate the exclusive rights enjoyed by the 
patent holder for the manufacture, use and sale of his product. Manufacture 
of these products by third parties would require the assent of the patent 
holder and payment of a certain fee. The more the patents there are on an 
invention, the greater the econowic benefits gleaned when the invention is 
implemented. This provides legal guarantees for the compensated transfer 
of technical contracts and results; and with the nation deriving the bulk 
of the benefit, the individual can still receive more for more labor, so 
that inventor enthusiasm will be mobilized. 





Second, a patent system can promote the earliest possible publication, 
dissemination and application of an invention. The nation will adopt the 
principle that "the first to apply will be the one to receive” a patent. 
This will encourage inventors to apply as early as they can for a patent, after 
which the patent office can make them public in a timely manner. This will 
aid in a timely understanding by the broad mass of S&T personnel on new 
trends in S&T development. The patent law also has sections stipulating 
"enforcement measures," so that if a patent has already been approved for 
an invention but it is not implemented within a certain period of time, 

the nation has the right to compel that third parties be given permission 
to implement it. This will help spread the application of S&T results. 


Third, a patent system can prevent reduplication and waste in scientific 
research. Failure to heed the lessons of other person's research results 
has given us no emall share of troubles. In 1978, 2 units reported 40 
results of S&T to higher authorities which at the time were held to be up 
to advanced world standards. Later on after an inquiry, it was discovered 
that only 2 of the 40 were up to the levels of the early seventies while the 
rest were up to the standards of the fifties and sixties. With a patent 
system, an invention would undergo investigation in triplicate, and an 
inventor would have to make a full survey of patent documents when 
initiating a research project. In this way the inventor can learn from the 
results of others, forestalling low quality and reduplicated effort. 


At present, China is going ahead with a draft of a patent law in all respects. 
We firmly believe that the establishment of the new patent system will 
certainly open up a new situation in the work of S&T management and spur 
developments in the work of modernization. 
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NATIONAL DEVELOPMENTS 


HOW PATENT SYSTEM CAN IMPROVE S&T MANAGEMENT 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 5, 1983 
p 6 


[Article by He Runhua [0149 3387 5478]: " A Patent System Can Aid 
Improvment of Management of S&T Results"] 


[Text] Implementation of a patent system will create favorable conditions 
for solving some of the chronic and difficult problems encountered at 
present in managing S&T results. 


1. Patent Protection and Investigation will Create Conditions for Solving 
the Problem of Mechanical Assessments. 


In the current management of S&T results, technology appraisals which look 
impressive but are lacking in substance are becoming more and more common. 
This problem arises for both economic and technological reasons. The 
economic reason is that property rights for technology lack reliable pro- 
tective measures, so that once the substance of a technique is made public, 
by implication wealth accruing to the technique is dissipated. As a result, 
units or individuals possessing new techniques keep them behind a protective 
screen of secrecy to maintain their own economic advantage. This locking 
up of technology is a prime reason why carrying out technology assessment 

is so difficult. The patent system will change this phenomenon. Since 
techngiues will be made public with patent protection conditions attached 

to them, this patent protection will keep the publicized technique from 
being eroded. The technological reason is that scientifically accurate 
evaluation will take the place of such desiderata as “international standards" 
versus “domestic standards," etc. in technology assessment. What must be 
noted here is that patent investigations and technological assessments are 
two different stages in the long process from the birth of a technique to 
its successful implementation. Patent investigations focus on originality 
and creativity, while merely providing a logical justification for a 
technique's utility. Technology assessment, on the other hand, provides a 
more extended and complete investigation of utility in the course of the 
patent investigation. For this reason, acquisition of patent rights for a 
technology must necessarily be followed by a technological assessment at 
the time of implementation. Establishment of a patent system in no way 
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takes the place of the work of technological assessment. Rather, it makes 
the purpose and duty of the latter more accurate and concrete. At the 
same time, the patent law stipulates the implementation responsibilities 
borne by the patent holder and requires that holder undertake more 
conscientiously that technology assessment. 


2. Patent Protection and Patent Investigation Can Better Coordinate the 
Relationship Between Exchange of and Secrecy Over S&T Results. 


In a socialist nation such as ours, new technology should be exchanged 
freely. Because S&T results are also a product of labor, their exchange 
should be the same as that for other forms of goods and materials, and they 
should be compensated for. The patent system will provide legal protection 
for reasonable economic compensation of the holders of new technology when 
that technology changes hands and will remove them from worries about the 
uncompensated loss of that technology. This will assure that the exchange 
of new technology is promoted. Moreover, the patent system also serves to 
furnish adjustments in the exchange of new technologies according to the 
needs of society. This function manifests itself in the following way. As 
a patented technology shows up directly in markets throughout the nation 
and the world, its implementation will naturally be guided by market plans 
and adjustments. Additionally, the patent system provides conditions for 
protecting S&T secrecy. Based upon a nation's defense and economic goals, 
it will protect the secrets of its new technology for a certain period of 
time. Appraisal and ratification of secrecy protection for technology is 
carried out on the basis of who controls technical and economic information 
both at home and abroad. A particular individual or unit is in a poor 
position to judge whether a new technology needs to be kept secret from a 
national perspective. Too much secrecy may affect exchange: too little can 
result in security breaches. A patent bureau, however, is a clearinghouse 
for managing foreign and domestic technical and economic information, with 
full capabilities and conditions for judging from a national perspective 
whether a new technology should be publicized, and for the timing, manner 
and scope of publication. This supplies new conditions for protecting 

S&T secrets. 


3. <A Patent System Will Create Conditions for Improving Systems of 
Incentives for S&T Results. 


A system of incentives for S&T results is run on the basis of how much wealth 
an S&T endeavor creates for society. It rewards effective S&T labor. 
Conceptual formulation and full implementation of a new technology are two 
different stages -- conceptualization comes before implementation. But it 

is not easy to distinguish clearly between the conceptualizer and the 
implementer in the overall process. Sometimes it is impossible. The best 
way to solve this problem is to set up a patent system. China's patent 
system will provide for legal acknowledgment of the rights of an inventor 

who holds a patent right. This creates conditions for providing reasonable 
compensation and incentives to the initial conceptualizer. Such acknowledgment 
does not turn upon whether the concept is implemented but serves as a balance. 
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Nor does this acknowledgment directly give any tangible material compensa- 
tion to the person who comes up with a new technical concept. Such 
compensation comes later when the conceiver implements his invention or 
arises through transfer or permission. Surely the question of what 
standards and what sources to use in the current work of rewarding S&T 
results can be rationally solved by recourse to this systen. 
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NATIONAL DEVELOPMENTS 


OWNERSHIP OF PATENT RIGHTS IN CHINA DISCUSSED 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 6, 1983 
pp 3-4 


[Article by Li Jiahao [2621 1367 3185]: "Talking About the Question of 
Ownership of Patent Rights in China”) 


[Text] Today, a draft patent law is being deliberated on before the nation's 
highest legislative body, the Standing Committee of the National People's 
Congress. Therefore, passage, promulgation and implementation of a patent 
law cannot be far off. Once such a law is promulgated, what happens to the 
ownerhsip of patent rights? This is an issue of deep concern to many people 
at home and abroad. 


This question of the ownership of patent rights in China is really about 
ownership of an intangible property -- a patent. Ownership rights are legal 
manifestations of a system of ownership. China's socialist systems of 
ownership by the whole people, ownership by collectives of labor and the 
masses and ownership of property by citizens form a unified socialist system 
of ownership rights for the nation. It is this characteristic which specifies 
three kinds of ownership of patent rights in the nation's patent system: 

1) state ownership; 2) collective ownership; and 3) individual ownership. 

In what follows, I will discuss my own opinion concerning these three kinds 

of patent ownership in China. 


I. State Ownership of Patent Rights 


Once the nation puts a patent system into effect, patent rights applied for 
and acquired by state-owned units should without exception belong to the 
state. The main entity for this kind of patent right should be the state; 
and the state is the single, complete entity with this kind of patent right. 
This must be explicit. Otherwise, it will lead to theoretical errors in the 
patent law. However, state ownership of a patent right does not mean that 
the possession, use and sanctions attached to such a patent right are to be 
exercised at the sole discretion of the central authorities and departments. 
Rather, the management of such patent rights is to be carried out by the 
organizational, entrepreneurial and institutional units and that the exercise 
of such rights is to be done in the name of the state. Thus, a unit under 
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the ownership of the whole people which acquires a patent right can exercise 
the rights of possession, use and -- within certain bounds -- sanction 
created by an invention as a representative of the state. 


As tar as state ownership of patent rights is concerned, China is essentially 
different from certain capitalist countries which have “state patents” and 

is also very different from the Soviet Union and other East European 
socialist countries which practice “state patents” through a system of 
certification of inventors. Thus England's so-called “imperial patents” 

are state patents which serve the royal house as the representative of the 
interests of the monopoly capitalist class. The Soviet Union's inventor 
certification system can be viewed as a typical state patent right. Its 
characteristic feature is that the rights of the holder of an inventor 
certificate are merely of a personal sort. Outside of a right of 

invention and certain spiritual and material rewards, the inventor has no 
usage rights, and any unit or individual within the country can use that 
person's invention without paying any compensation for doing so. For natural 
or leg. persons outside the country, however, the patent right is really 

and truly a right of the Soviet state, and no foreign person may freely 

avail himself or itself of any invention registered under an inventor 
certificate within the boundaries of the Soviet Union without first 

receiving the permission of the Soviet government. In addition, for 
outstanding and lucrative inventions the Soviets apply for patents and 
acquire protection for their inventor certificates in every country of the 
world. This system of state patent rights gives the Soviet government control 
over all rights of possession, use and sanction for an invention outside 

the country and at the same time permits i~y unit or individual within the 
country to use the invention without payii.3 compensation. The inventor and 
his unit exercise no rights of possession or -- within certain bounds -- of 
sanction associated with the invention. Thus, there is no way to overcome 
the evils of “eating from the big bowl,” nor does any benefit accrue toward 
fully mobilizing the enthusiasm of the inventor's unit. 


The relevant regulations in China's draft patert law accurately reflect the 
socialist nature of state-owned patent rights and suite the real circum- 
stances of China's current system of ownership. Their features may be 
summarized as follows: state ownership, unit exercise, relative possession 
and compensation for value. "State ownership” means that the rights of 
ownership of the patent belong to the state. "Unit exercise” means that 
the unit under ownership by all the people which acquires a patent right 
exercises patent rights for an invention as the representative of the state. 
This right of exercising a patent is subject to certain limiations with 
regard to the question of sanctions on an invention: a unit under ownership 
by all the people transferring patent rights must receive approval from 
higher responsible units. "Relative possession” means that this patent 
right is only relatively proprietary: a unit under ownership by all the 
people acquiring a patent right cannot prohibit other units under socialist 
public ownerhip from using its invention in the implementation of state 
planning. “Compensation for value” means that units under socialist public 
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ownership using an invention must pay reasonable use fees to the unit under 
ownership by all the people which exercises patent rights. From this 
perspective, China's state-owned patent rights, being explicit in who ir the 
main entity holding the right and reasonable in how that right is to be 
managed, will helt overcome the evils of “equalitarianism” and “eating from 
the big bowl” in the use of inventions and aid the full mobilization of the 
enthusiasm of inventors and their units to engage in invention and creation. 


II. Collective Ownership of Patent Rights 
Patent rights ayplied for and acquired by units under socialist collective 


ownership in China which have successfully created an invention are rights 
collectively owned by the socialist laboring masses. Collectively owned 





patent rights are an expression in patent lew of China's system of collective 


ownership by the laboring masses. The socialist nature of the system of 
collective ownership determines the socialist nature of the patent rights 
owned by the collective unit. It should hold a special position in China's 
patent laws. The subject for collectively owned patent rights is the 
collective unit or organization of the socialist laboring masses, while the 
inventions and creations which are the object of patent rights under collec- 
tive ownership can only belong to a particular unit in the collective 


ownership system. The unit of the collective ownership system which acquires 


a@ patent right has full rights of possession, use and sanction. That is to 
say, even though both units under ownership by all the people and units 
under collective owne‘ship are units under socialist public ownership, a 
distinction should be made between how their respective property rights 

are treated. One point of view holds that collectively owned patent rights 
should be treated the same as patent rights owned by all the people. Units 
under collective ownership shculd not be able to prohibit other units under 
socialist public ownership from using their patent rights. I personally 
feel that this is ill-suited to China's current ownership situation and 
obliterates the distinction between collective ownership and ownership by 
all the people. This would be no different from foisting "“equalitarianism 
and the indiscriminate transfer of resources” on collectively owned units 
with reference to their real property and would be detrimental to the 
development of the collective economy. In legal terms it would also be an 
infringement on the legal rights of socialist collective units. We must 
overcome the “leftist" influences of the past with regard to collective 
ownership rights, clarify the socialist nature of collectively owned patent 
rights and bring the role of these rights in developing China's technology 
and economy into full play. 


III. Individual Ownership of Patent Rights 
In China, individual ownership of patent rights occurs in a minority of 
situations. It is a necessary complement to state and collective ownership 


of patent rights and an important measure toward encouraging enthusiasm for 
individual invention and creation so as to serve China's modernization. 
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The private nature of China's individual patent right and that of patent rights 
in capitalist countries are categorically different. U.S. patent law 
explicitly publicizes that "patent rights are an attribute of individual 
property,’ viewing patent rights as sacred and inviolable private property. 

In capitalist countries, patent rights have always been part of the system 

of private ownership, and the great majority of such rights are in the 

hands of monopoly capitalists, and become a tool for capturing immense profits 
in the monopoly market of the capitalist class. Individual patent rights 
under socialism in China cannot become a monopolist tool. In today's 

rapidly developing society, in which no one individual can control the large 
machinery and equipment of the important means of production and many 
important inventions requiring the use of the most advanced modern equipment 
can be realized only through collective effort, the limits on individual 
invention capabilities are extreme. Thus, patent rights under individual 
ownership take into consideration the interests of the state, the collective 
and the individual -- all three -- and such ownership is an indispensible 
component for bringing the enthusisam of these three elements toward 
invention and creation into play. 


Individual patent rights in China are determined by whether the invention 

is a professional or non-professional one. Wherever an invention is 
arrived at while carrying out one's tasks as assigned by one's unit or while 
utilizing the unit's material resources, that invention is called a 
professicnal invention, and the patent rights for that professional invention 
belong to the unit. This generally would refer to a patent right owned by 

a state-owned or a collectively owned unit. Other than these, inventions 
and creations achieved by an inventor are called individual inventions. 
Granting patent rights to an individual for his invention, giving an 
inventor stable legal protection, letting an inventor recoup research funds 
by being allowed to approve the transfer or permission of rights, letting 

an inventor accumulate funds for going further with new inventions and 
letting an inventor receive a certain remuneration for his labor are all in 
accordance with China's S&T policies and the principle of "to each 
according to his work." As long as reasonable and feasible measures are 
drafted in responsive legislation, it is completely possible to have the 
state take first place, the unit second place and the individual third. 

It is predictable that after China implements its patent system, individual 
inventions will become a force not to be overlooked in pushing forward 

the nation's technical advancement. 
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NATIONAL DEVELOPMENTS 


MORE ADVANTAGES THAN DISADVANTAGES IN PATENT SYSTEM 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 6, 1983 
pp 5-6 


[Article by Li Jingsong [7812 2529 1345]: "Implementing a Patent System 
Has Many Advantages and Few Disadvantages"] 


[Text] The patent system has a history of development of over 300 years 
throughout the world. It acts as a management system for S&T and economics 
which is widely employed by countries of different social systems and with 
differing levels of economic development. Today there are over 150 
countries and regions with a patent system in effect. Still, there has 
been a persistent debate over the advantages and disadvantages of a patent 
system. Some persons have suggested that the disadvantages of such a 
system outweigh the advantages for developing countries. Saying that the 
advantages are few means that the role of a patent system in promoting the 


country's creative inventiveness is small, that the development of a nation's 


products is hindered and that high prices must be paid to purchase patented 
goods. One may receive unequal treatment from restrictive provisions. The 
government must pay a huge price in material and manpower to oversee the 
application, examination and approval and registration of the patents. In 
response, grass-roots units must augment agencies and personnel in 
manufacturing and production to research whether anyone's patent rights 

are being infringed upon, etc. If they say that a patent system is 
detrimental to developing nations, what sort of attitude do they have toward 
such systems? 


In 1978 and 1979, I was a participant in two meetings sponsored by UNCTAD 
on the question of restrictive provisions in international technology 
transfer and really felt some dissatisfaction with certain regulations of 
the Paris Convention. At the time, representatives of developing nations 
all vigorously supported amending certain provisions of the Paris Convention. 
But none of them sought to abandon their patent systems, whether regional 
or national. Quite the contrary, they expressed hope that China would join 
the UN Intellectual Property Organization and the Paris Convention at an 
early date. This demonstrates that developing nations have maintained a 
positive attitude toward the reform of patent systems. 
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To say that for developing nations to put into effect a patent system 
primarily protects foreign inventions is quite true, but that is not the 
whole truth. If that protection is for the purpose of utilizing a foreign 
invention, then protecting that invention is not such a bad thing. Some 
people worry that putting a patent system into effect would hinder one's own 
activities since one could no longer copy foreign patented products which 
are registered at home,and that this might affect efforts to fill the gaps 
in missing products. Actually, this is not the case. For example, Japan 

is a nation that implemented a patent system early on, yet its reputation 
for relicating products from other countries is common knowledge. This 
demonstrates that a patent system and the copying of other products are not 
in complete opposition. The issue is how to construe "copying" accurately 
and how to go about "copying." If by "copying" one means exact replication 
in every detail, dismantling a piece of equipment protected by patent law 

in the country without permission of the patent holder and plotting out 

each of its components as a mere work-saving activity would obviously be 
impermissible once the patent system went into effect. Actually, this method 
of copying would be unfeasible even if a patent system were not implemented, 
since employing such a method would frustrate the basic purpose of copying. 
Have there not been a wealth of examples from the past in the mechanized 
industrial sectors which demonstrate that such plotting out cannot solve the 
technical problems of materials, workmanship and tricks of the trade? 

Were not some products copied, but without ever reaching a threshold of 
stability for quality? Bid we not still have to go abroad to nourchase large 
amounts of technology? Based upon the experience of Japan, what should be 
effected is creative copying based upon digesting and absorbing the inventions 
of others. Their usual mode of operation is to get the copyright number of 
a foreign product or its brochure, find the patent-related technical manual 
from among the patent documents, research it meticulously, ascertain clearly 
the invention's design concept and essence and, after all that, rack their 
brains to find another way to get around whatever the inventor has sought 
protection for and to come up with an identical or comparable design concept. 
Not only does this kind of copied product avoid the problem of infringement 
in the legal sense, it can also enlighten the thought processes of the person 
doing the copying to create a newer and even better product. From this 
standpoint, implementing a patent system should not hinder the development 

of a nation's products. 


As far as being "forced" to pay high prices for patented products is 
concerned, we must analyze the whole situation. In the capitalist world, 
competition is the main element in determining a commodity market price -- 
nothing else. A patent holder cannot forget that there are other 
competitors with other comparable products merely because a particular place 
is not producing copies of his patented product. There is no necessary 
relationship between patents and the price of goods. However, implementing 
a patent system may have some advantages for introducing technology. A 
Japanese friend of mine privately told me that since China has no patent 
system, Japanese manufacturers had such misgivings that they greatly raised 
the price of some technologies. There is a real basis for what my Japanese 
friend had to say. 
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In saying that after China implements a patent system, it will be unable to 
compare different sources of supplies due to restrictions by relevant 
provisions, this is difficult to understand or imagine. But the issue of 
unequal treatment due to restrictive provisions is one which a group of 77 
developing nations has been arguing at the UN all along without having 
resolved the issue thus far. Nevertheless, the purveyors of technology make 
no exemptions from accepting these conditions if one does not implement a 
patent system. Conversely,this can result in such provisions being even 
more strictly applied. 


In putting into effect a patent system, the government will definitely have 
to establish a managing agency and pay a huge price in manpower and materials. 
Grass-roots units will have to augment agencies and personnel to respond 
when manufacturing or producing to research whether anyone's patent rights 
are being infringed upon. Still, this merely reflects one side of things. 
In actuality, there is a price to be paid and something to be gained. We 
can nurture a group of crack patent professionals who understand both 
technology and the law. We can exchange free materials with patent agencies 
throughout the world and rapidly acquire technical information. We can 
acquire certain economic benefits through applications, inspection and 
approval of patents, etc. If the harvest to be gained is greater than the 
price to be paid, even if the price is huge, it is worth paying. If 
grass-roots units have to research and investigate before manufacture and 
production, this of course should be encouraged. Nevertheless, this 
investigation and research are not merely for the purpose of avoiding 
infringement on other people's patents. It serves to reduce blindness and 
avoid reduplicating waste and even more importantly it allows for timely 
understanding and mastery of international S&T standards and development 
trends, so that newer inventions can be built on the foundations of other 
people's inventions. In the West, some large research institutes and 
production units have specialized agencies and personnel engaged in studying 
the patent information of others (especially that of rivals in competition) 
and analyzing the technical development trends of these rivals. In this 

way they can refer to and study the invention concepts of others, open up 
their own thought processes and then strive for the goal of prevailing in 
the future. For this reason, strengthening information research at the 
grass-roots level has significance. 


In sum, I feel that implementing a patent system has its good points and bad, 
but taking the long, broad prospect in view, the advantages of China 
implementing a patent system outweigh the disadvantages. This is my basic 
attitude on the pluses and minuses of implementing such a system. 
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NATIONAL DEVELOPMENTS 


PATENTS, KNOW-HOW INVOLVED IN JOINT VENTURES 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 6, 1983 
pp 9-10 


[Article by Wang Zhengfa [3769 2973 4099]: “Confidential-technique Patents 
in Joint Ventures" ] 


[Text] In today's modern commercial society with its ruthless competition, 
joint ventures are a rather familiar form of commercial cooperation. 

Using this method, the two or more parties engaged in a joint venture can 
bring together conditions favorable to each, mutually cover deficiencies 
and thereby produce high-efficiency, low-cost competitive goods or provide 
high-quality services. 


Many factors promote the various parties to engage in joint venture enter- 
prises, including the advancement of one's technology, the wealth of raw 
materials, abundance of labor, management expertise, extent of the market- 
place and convenience of transportation. When enterprises from the 
developed nations and those of the developing nations get together in joint 
ventures, each of the parties usually has explicit goals. From the stand- 
point of the developed nations, it is usually to find cheap labor or to make 
use of the wealth of raw materials in the developing nation, or else to open 
new markets. From the standpoint of the developing nation, it is usually 

to attract foreign investment, introduce technology or to expand exports. 

Of these motives, the introduction of technology is the one most stressed 

by developing nations. For example, India normally does not permit foreign 
investment unless accompanied by the introduction of technology. When 

India gets involved in a joint venture, the foreign investment share usually 
does not exceed 40 percent. However, if the latest technology is involved, 
that share may reach as high as 74 percent. China's "Sino-foreign Joint 
Venture Law” needs gradual perfection in the future. Still, it is very 
clear in its stress on the introduction of advanced technology. 


Article 5 of the “Sino-foreign Joint Venture Law" stipulates that industrial 
property rights be put toward investment in the joint venture. This type 

of investment can be separated into two-forms -- transfers and grants of 
permits. Ignoring such property right provisions as trademarks and con- 
centrating on patented inventions and technological secrets, these two 

forms of investment can be termed technology transfers. But more from a 














narrower perspective, transfer refers to the passing of a certain technology 
on to a transferee, while the trensferor usually retains no rights himself. 
Permission refers to allowing the one asking permission to use a certain 
technology, while the one granting it still retains rights in the tech- 
nology itself to a degree which depends on the type of permit. When grant- 
ing the standard permit, the permitte retains the right to use the relevant 
technology and to grant permits for its use to others. When granting a 
proprietary permit, the permitter has retained, within set limits, no 

right either to continue to use the technology or to grant permits for the 
use of the technology to other permitees. When granting a sole-ise permit, 
the permitter, within set limits, can no longer grant use permits to 
third-party permittees, but he retains the right to use the technology 
himself. When negotiating on the selection of a particular category of 
permit, a number of factors come into play, such as the strength of the 
parties, sales network, market size, management experience, tax regulations, 
legal systems, etc. -- all of which may enter into the final decision. Based 
upon surveys, the number of proprietary permits somewhat exceeds that of 
standard permits. When signing the permit agreement, it usually includes 
not only patented inventions but often technical secrets as well. The 
latter is indispensable in manufacturing products. Since levels of tech- 
nology in developing countries are comparatively low, this point can become 
very prominent. Of course, a permission agreement covering the one area 

of technical secrets may be signed. The transfer of technical secrets is 

a one-time transfer, as is direction from specialized consultants. There 
may also be repetitive transfers, as when technical documents and 
specifications are supplied to a grantee over an extended period, including 
specifications for modifications on original equipment, or when specialists 
are sent out to grantees to provide directions and training or to help solve 
problems which arise during production. There is also a form of transfer 
known as “handing over the keys of the project,” which means not merely 
supplying relevant technology and assuming direction but taking responsibility 
for factory design and equipment installation and going on line with 
production, etc. This is to say, the transferor takes responsibility for 
completion of all conditions and handing over to the transferee a plant 
capable of going into operation. 


When implementing a technology transfer, both the transferor and the 
transferee should be very explicit. When the transfer of technology is to 
a joint venture enterprise, the transferor should if possible be one of the 
parties. This type of transfer can become either an investment in the 
joint venture or else be achieved through an agreement placing it outside 
the bounds of the investment. 


When negotiating a patent or technical-secret permit agreement, there persist 
a number of complex nuts-and-bolts problems which must be carefully 
deliberated on, brought together and weighed. In general, the questions 
which need to be attended to are: stipulation of regional boundaries and 
production parameters for the user technology; whether there are any limits 
on output; whether the right of export is included with the product; 
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whether the permitter has responsibility for selling the raw materials to 
permittees; whether permittees have a duty to sell components to the 
permitter; whecher there is the possibility of signing a most-favored-nation 
clause; whether the permittee has the right to grant sub-permits to third 
parties; whether responsibility for protecting secrets is explicit; 

whether it is stipulated that the documents and conditions to be supplied 

by the permitter be complete, error-free, clear, reliable and sent in a 
timely manner; and whether the permittee has a duty to notify the permitter 
when modifications in the technology have been made as to whether he will 
use them...and so forth. 


When signing a permit agreement, often other agreements or contracts will 
have to be signed at the same time, such as technical assistance agreements 
(including supply of schematics, staff training, etc.) or a supply contract 
(primarily so that the permittee will be supplied with the requisite 
articles). 


When holding talks on transfer or permit agreements for patents or technical 
secrets, often the issue of transfer fee or user fees is the thorniest for 
the negotiating parties -- especially user fees. The factors involved are 
many, and many agreements are lost during negotiations because of this 
issue. 


Some persons talk indulgently about a so-called “standard fee rate" or 

reel off a bunch of computation formulas. There is nothing very scientific 
about this, and they are merely for reference. Because competitors keep 
secrets, an analysis of technical and commodity markets can never be 

very accurate, and this makes accurate computation of user fee rates 
impossible. Moreover, variations of technological levels and of the degree 
of originality of a patented invention, possible technological and 

economic advantages to be attained, the situation with regard to the 
accessibility of technical secrets, the competitive capabilities of a patent 
or technical secret in the marketplace, etc. are all issues which must be 
deliberated on when negotiating a transfer or permit agreement, but many 

of these issues may never be fully clarified. For this reason, it may 

be said that both parties assume a certain degree of risk in putting patented 
inventions and technical secrets toward joint venture investment. Still, 
when weighed against the possible economic and technological advantages to 
be gleaned such risks are worth taking. 


Methods of paying permit user fees can be divided into lump-sum and 
installment payments. The lump-sum method can eliminate administrative and 
financial nuisances but involves considerable risks to the permittee. 
Installment payments can be computed in a number of ways, of which the most 
common is a percentage of the total sale. In order to encourage the 
permittee to use as much of the technology as poseible, this percentage can 
take on a floating character, so that as the volume of the sale rises, the 
percentage rate goes down, and vice versa. There are also some persons 
engaged in permit agreements who stipulate a maximum and minimum user fee, 
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so that once the sale amount exceeds a certain maximum, the permittee need 
not pay a user fee for the excess. If sales go below a certain minimun, 
however, the user fee remains at that minimum level. Many developing 
nations oppose peremptorily setting minimums for user fees in permit 
agreements, maintaining that this makes the permittee bear the risk. As 
a result, this minimum user fee is usually figured into a permit agreement 
at the same time as the maximum user fee. 
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NATIONAL DEVELOPMENTS 


PATENT SYSTEM'S POSITIVE ROLE IN TECHNOLOGY IMPORTATION 


Beijing FAMING YU ZHUANLI [INVENTIONS AND PATENTS] in Chinese No 6, 1983 
p 12 


[Article by Shi Xingeng [0670 2946 5087]: " A Patent System's Positive 
Role in Technology Importation" ] 


[Text] Importing advanced technology from abroad with a view toward further- 
ing the technological transformation of present enterprises and strengthen- 
ing China's self-reliance capabilities is a short cut for speeding up 
technological advancement. Premier Zhao announced at the Fifth Session of 
the Fifth National People’s Congress that China would be importing 3,000 
technological projects in the final 3 years of the Sixth 5-year Plan and 
explicitly proposed that a patent law be drafted and promulgated. China 

is currently going forward with preparations for setting up a patent system. 
What is the relationship between the implementation of this system and the 
ongoing importation of technology? When negotiating for the importation 

of technology, why is it that foreign businesses are always expressing the 
hope that China establish a patent system at an early date? What are the 
advantages of establishing such a system for China's importation of tech- 
nology? Many comrades have asked such questions. In the present article 

I will discuss my own personal understanding of the issues. 


I. The Patent Law Does Not Protect Existing Foreign Patents. 


Some comrades are of the opinion that implementing a patent system will give 
legal protection to existing foreign patents. Actually, this is a mis- 
apprehension. The patent law China is about to promulgate, like the patent 
laws implemented in a large majority of countries, stipulates that approval 
of a patent for an invention requires three simultaneous conditions: 
novelty, creativity and utility. Thus the approximately 3.5 million 
existing patents granted or applied for, for which the substance of the 
invention has already been made public,are no longer novel, so that applying 
for a Chinese patent tor them is impossible. Moreover, pursuant to the 
principle of the Paris Convention on the Protection of Industrial Property 
Rights that each country's patent legislation is independent, even if one 
country grants a patent, another country does not necessarily have to follow 
suit; China's patent law will protect only those patents which have been 
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applied for and granted by China according to law. Foreign technology which 
is already promulgated cannot receive Chinese patent protectio 


Il. Foreign Businesses Hope China Will Establish a Patent System at an 
Early Date. 


Since a patent law would not protect those patents in effect held bv foreign 
businesses, why is it that these businesses always expr. the hope that 
China will establish a patent system when the importation of technology comes 
up? According to my understanding, there are several reasons. irst, it 
allows them to make sense out of Chinese policies. A patent law is both 

a domestic law and a law which affects foreigners. Foreign businesses are 
always on the lookout for trends in their planning for profitable toreign 
investments or new places to introduce their technology. They are wary that 
our government is not uniform in its procedures or that its policies are 
subject to numerous changes. When the patent system is implemented, patent 
laws will be uniform throughout the country and have a degree of stability 
which will not allow for overnight changes. Issuance of a patent law will 
demonstrate that China is sincere about protecting industria! property 

rights and that China has concrete policies for protecting and encouraging 
creative invention. Second, such a system gives them an added se of 
security. A permit contract places constraints only on the parties to the 
contract and has no effect on third parties. Foreign businesses are always 
concerned, when executing contracts permitting technology transfers that the 
transferee will pass the technology along to third parti: ‘r disseminate 

it. Thus they feel "insecure." If a foreign business acquires patent 

rights in China for its technology, it will acquire the protection of China's 
patent laws. At such a time, no one will be able to use that patent without 
the assent of the patent holder. Otherwise it is a tort, and the offended 
party may seek compensation for losses. Moreover, as the patent system is 
set up, the work of economic adjudication will need to be strengthened, so 
that once a tort or a dispute over property rights occurs, the foreign 
business has a place to which it may bring suit and laws upon which it can 
rely. This will also add to a sense of security for these businesses. Third, 
patents acquired pursuant to Chinese laws can serve as a form of investment. 
This will create conditions for engaging in joint ventures, cooperative 


production and joint exploitation. 


Ill. Advantages of Establishing a Patent System for the I[mportiti 
Technology 





Just recently the leadership of the State Council has indicated that China's 
purpose in formulating a patent law is to facilitate efforts to ge! people 
to invent and create, the rapid spread of application tor | logical 
inventions and the importation of advanced foreign tech: gy. Speaking 


only of the last point, there are the following advantuag 


1. Assisting in the importation of appropriate new techno! . Foreign 
businesses will apply for Chinese patents for their tech: t merely 
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with a mind toward meeting patent requiremenis but also taking into con- 
sideration whether the technology will work here and whether there is a 
potential market and the possibility of selling patent permits. At the 
same time, the document these companies submit when applying for patents 
will be completely in Chinese. This will facilitate our grasp of the 
technical standards and of the quality of the patented device. This will 
allow us to compare, discriminate and select technology and help us draw up 
programs which are even more precise and better focused. 


2. Facilitating the signing of permit contracts. In the past, because we 
had no patent law, the only way to sign a permit contract was to spell out 
certain rights and duties one by one in the contract clauses itself. From 
now on, those rights and duties already stipulated in the patent law need 
not be reiterated in the written contract. This will make the signing of 
contracts easier. Moreover, technical secrets and patents are usually found 
in tandem because they are inherent in a single product, and sometimes there 
is no way to guarantee the superior quality or low cost of a product without 
such secrets. Foreign businesses never "let go of both hands” or willingly 
to “let go of things completely" when transferring technology, so as to 
preserve their own advantages. Once we have a patent system, technical 
secrets can also become protected under the terms of the laws protecting 
patented inventions. 


3. Facilitating international S&T exchange and international arbitration. 
When China implements its patent system, conditions for its participation 

in such related international organizations and international treaties as 

the Paris Convention will be created, and thus it will facilitate China's 
exploitation of exchanges of international patent information and the 
furthreance of S&T cooperation. Moreover, when disputes arise over industrial 
property rights, it will be easier to carry out international arbitration. 

All these factors will make it easier to import technology. 


All in all, when China has established its patent system, this should come 
to have a positive role in China's importation of technology and promote 
both her S&T advancement and her economic development. 
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NATIONAL DEVELOPMENTS 


ROLE OF PATENT LAW IN REFORM OF S&T WORK 
Beijing RENMIN RIBAO in Chinese 28 Jun 84 p 5 


[Editorial by Wu Heng [2976 5899]: "Major Reform in S&T Work--A Discussion of 
the Significance of the Implementation of the Patent Law in China™] 


[Text] The “Patent Law of the People’s Republic of China” promulgated by our 
country has received the support of the broad masses of scientific and tech- 
nical personnel, and it has shown enormous vitality. 


When a nation gives legal acknowledgement and protection to successful inven- 
tions, it stipulates that no one can encroach upon their rights and interests 
during the period they are protected. At the same time, it also stipulates 
that economic compensation should be used to lead to their participation in 
the production and circulation processes, and in exchange and extended app!i- 
cations. This can promote technical progress and economic development. 


For many years, the ideology and methods of the natural economy and small-scale 
production have been common in the S&T system and in administrative work in 
China. Added to several unrealistic “left" influences that do not conform to 
reality, this has provided economic development in China with a profound les- 
son. 


At present, China is facing a new situation where technology in the world is 
making rapid strides, and we must further adhere to the principle of gearing 
S&T work to economic construction and accelerate progress in S&T. The imple- 
mentation of a patent law and the establishment of a patent system are impor- 
tant measures to meet this need. 


The patent law stipulates that “the inventions and new applications that are 
protected by a patent should have a definite novelty, creativity and applica- 
bility.” This will transform * enomena of not being concerned with results, 
not seeking new ideas, and rey 1 of a large amount of low-quality research 
that have existed in certain ur. .. for so long. It can guide and encourage 

S4T personnel to serve economic construction, to serve production, to pay 
attention to applied research and technical developments, and to pay attention 
to and care for popularization and application of research results in economic 
construction. In the future, the number of patented inventions created and 

the number of patented inventions popularized and applied should serve as an 
important indicator for comparing work results in the S6T research units in 
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our country's economic sectors and enterprises. If we can reach this poinr, 
technical achievements in China will increase manyfold, and the pace of tech- 
nical progress will be greatly accelerated. 


The implementation of the patent law also favors promoting the application 

and popularization of S&T achievements. It accelerates the transfer of research 
achievements to production and raises the initiative of enterprises to use 

new technologies. It aids economic construction to rely on science and tech- 
nology, and it transforms such forms of the ideology of “eating from tie same 
common pot” as the uncompensated appropriation of the results of the labor of 
others, sitting back and waiting, and plagiarizing the creations and inventions 
of others. When a patent for an enterprise's invention or creation is given 
legal protection, technical superiority can be maintained for a specific period. 
This will encourage enterprises to want to improve and try to overtake other 
enterprises in friendly emulation, and it will raise their initiative to 
develop new products and adopt new technologies. It also will encourage them 
to intensify technical improvements, pay attention to improving product quality, 
create top brands and improve economic results. There ire many creations, 
inventions and research achievements in China, but many of them have been 
neglected, become outdated and lost their progressiveness because of the lack 
of effective management. Many new products have remained at the stage of 
gifts, display items and samples for a long period, and have not been extended 
and used. The establishment of a patent system will transform this situation. 


The accumulation of knowledge is extremely important in S&T work. Every signif- 
icant invention or creation is attained on the basis of the successes of pre- 
decessors. A patent document is publicly announced within a country after 
centralized examination and approval of an invention or creation. It is a 
treasury of the newest technology. Through foreign exchanges, China also 

can accept foreign patent applications after it establishes a patent system. 
This will provide us with the newest technological intelligence and information 
on a world scale. It is, therefore, an important channel for the circulation 

of information and intelligence on technology. 


Giving full play to the spirit of initiative and creativity of S&T personnel 
is an urgent task for promoting technological progress and achieving the four 
modernizations. The legal recognition that the property rights over inventions 
and creations belong to the inventors or designers or the units they work in 
and the provision of awards after the patent is approved and implemented is a 
concrete embodiment of the respect our party and state have for knowledge and 
the creations of the labor of mental workers. It is a resolute implementation 
of the policy of distribution according to labor, and it is an effective mea- 
sure for overcoming egalitarianism, changing the practice of following the 
beaten path, encouraging arduous struggle, overcoming negligence, encouraging 
progress and spurring on those who are backward. 


It is easy to see that the establishment of a patent system is a major reform 
of S&T work in China. I firmly believe that the implementation of the patent 
law will promote the implementation of the strategic principle of gearing sci- 
ence and technology to economic construction and having economic construction 
rely on S&T, and that it will make a contribution to close cooperation among 
economic sectors and S&T departments. 
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NATIONAL DEVELOPMENTS 


S&T WORKERS HELP ENTERPRISES REDUCE DEFICITS 


get LANZHOU KEJI QINGBAO [LANZHOU S&T INFORMATION] in Chinese No 2, 
1984 pp 2-3 


[Article by Ke Hua [2688 5478]: “Implement New Scientific and Tech- 
nological Principles To Reduce Deficits and Increase Profits of Enter- 


“7 


prises 


[Text] Editor's note: In the past few years, 
scientific and technological [S&T] management 
departments and scientific research units at all levels 
in Gansu Province have done a great deal of work in 
implementing the principle “economic construction must 
reiy on S&T and S&T must be geared to economic con- 
struction.” A fairly good example is the Industrial 
Deficit Reduction and Profit Increase Office of the 
Gansu Provincial S&T Commission, which has organized 
S&T workers to help reduce the deficits of money-losing 
enterprises. Their practice has been affirmed Sv the 
State S&T Commission, commended by the Gansu »rovincial 
CPC Committee and Government and introduced at the 
National S&T Work Conference. The following is an 
abridged version of the original introduction published 
for your reference. 


In July 1983, in accordance with the directive of the leading comrades 
of the provincial CPC Committee and government -- “the provincial S&T 
commission should organize S&T personnel to make breakthroughs and rely 
on S&T to do some work for reducing the deficits and increasing the pro- 
fits of enterprises” -- and under the support of the provincial economic 
commission and financial office, we organized S&T personnel assigned by 
the central government to scientific research units, institutions of 
higher education and large enterprises in Gansu Province to participate 
in the work of reducing deficits and increasing the profits of local 
enterprises and achieved relatively good results. 
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I. To Implement New S&T Principles, We Should First Liberate Our Thinking 


Altiough the S&T work of Gansu Province has scored certain achievements 
in the past few years, the problem of “double sheets" still exist between 
S&T and economic construction. Its main expressions are: 1) S&T planning 
and plans are not closely linked to national economic planning and 
plans. 2) The subject selection of scientific research is impractical 
and the attention paid to development of production technology is 
insufficient. 3) The number of major scientific research projects 
emphasized is small and the percentage of research results popularized 
is low. What is the cause of this phenomenon? Except for objective 
reasons, it is mainly because our comrades in charge of S&T management 
work cannot fully liberate their thinking and are still confined to the 
old way of doing things. Take the issue of local S&T commissions 
participating in reducing the deficits and increasing the profits of 
enterprises. Some comrades are afraid that if they fail to reduce the 
deficits, they would be bogged down and unable to wind it up. There are 
also comrades believing that S&T work should focus on carrying out high 
Standard projects to fill the "gap." They are afraid that carrying out 
projects to reduce deficits and increase profits would affect the 
development of S&T itself. These views boil down to the fear of 
breaking through the old way of doing things and boldly carrying 

out reforms. 


In work we have given first priority to solving the problem of 
liberating thinking. In thepast, S&T circles constantly asked leaders 
of all trades and professions to pay attention to and support S&T 

work, but they did not give adequate consideration to the question 

of how S&T work can provide better service for all trades and pro- 
fessions. The fact that leading comrades of the provincial CPC com- 
mittee and government have instructed us to participate in the work of 
of reducing the deficits and increasing the profits of local enterprises 
precisely shows that they support and trust S&T workers. It is because 
of the hardship in the task of reducing the deficits of money-losing 
enterprises that the involvement of S&T is urgently needed. The 
participants of S&T commissions in the work of reducing deficits and 
increasing profits is just the right breakthrough that will open up a 
new prospect in S&T work. After all, the level of S&T work can only be 
judged by the yardstock of economic and social results. Based on 

this understanding, the provincial S&T commission transferred some people 
from scientific research units, institutions of higher education, plants, 
mines, enterprises and organs under provincial and city S&T commissions 
to man the Industrial Deficit Reduction and Profit Increase Office and 
carry out the work of reducing the deficits and increasing the profits 
of money-losing enterprises. 


II. We Should Proceed From Reality and Go to the Frontline To Solve 
Problems. 


There is a fairly large amount of work involved in reducing the deficits 


of enterprises in Gansu Province. In 1982, a total of 183 enterprises 
suffered losses in Gansu Province. Their deficits amaunted to 225 million 
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yuan, which in addition to various subsidies, accounted for nearly a 
third cf the provincial revenue. Due to the large number of money- 
losing enterprises, we decided to start with money-losing enterprises 
in the Lanzhou area and focus on medium-sized and small enterprises. 
The entire work was carried out in generally three stages. The first 
Stage is to conduct in-depth investigation and study of money-losing 
enterprises and unfold the work of "diagnosis." The second stage is to 
determine major S&T research projects on the basis of full technological 
and economic appraisal. The third stage is to make S&T breakthrough in 
an all-round way. The third-stage work is now being carried out on 

a full scale. 


In the work of reducing the deficits and increasing the profits of 
enterprises, we have persisted in seeking truth from facts, proceeding 
from reality and going to the frontline to solve problems. Judged by 
the investigation and research and on-site "diagnosis" of 32 enterprises 
in the Lanzhou area, except for one or two enterprises whose deficits 
are caused by policies, most enterprises suffer from management-related 
deficits. Judged by those enterprises whose deficits are caused by 
poor management, there are the following situations: 1) Enterprise 
management level is low, and a large number of products are stockpiled, 
causing enterprise deficits. 2) The rate of finished products if low. 
For example, the finished-product rate of the Lanzhou No 2 Glassworks 
is only about 60 percent. 3) Technical force is weak, local methods 
are employed and product quality is substandard, affecting enterprise 
profits. 4) Enterprises are overburdened. For example, the Lanzhou 
Aluminum Plant used to be a profitable plant. Later, because the 
Honggu Nitrogenous Fertilizer Plant, the Steel Product Recycling 

Plant, the Shengli Iron Plant in the Lanzhou area were closed down 

and their employees were incorporated into this plant, its employees 
suddenly increased from 170 to 500 people. But its output, output value 
and profits did not increase correspondingly; nor did it develop new 
products, thereby resulting in enterprise deficits. Based on on-site 
investigation and analysis, about 40 percent of the money-losing enter- 
prises in the Lanzhou area suffer deficits because their S&T work lag 
behind. 


On the basis of in-depth, on-site investigation and research and repeated 
"diagnosis," we have also invited the provincial planning commission, 
economic commission, various responsible offices and bureaus, money-losing 
enterprises and over 80 economic and technological experts to attend 

the "Meeting of Economic and Technological Appraisal for Reducing the 
Deficits and Increasing the Profits of Enterprises" in an effort to 
examine and appraise plans for S&T projects in an all-round way. During 
the meeting, participants were organized again to conduct in-depth, 
on-site investigation. This meeting has the following characteristics: 


l. It was down-to-earth. Experts’ opinions were heeded, and there were 
no perfunctory practices and flourishes. For example, the Gansu Hydraulic 
Machinery Plant had planned to carry out a project on deep-well pumps, 

and the Lanzhou Aluminum Plant had planned to carry out a project on 
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new-style solar heaters beginning this year, but the meeting disapproved 
their plans because experts proved that conditions were not ripe. The 
Lanzhou Pesticide Plant did not include the Yanmaiwei project in its 
plan until the meeting determined that it should because experts proved 
that this project would yield outstanding economic results and could be 
carried out if the advantage of the Lanzhou area in chemical industry 

is brought into play. 


2. It solved two "double sheet" problems. One was between S&T and the 
economy. It judged whether a project should be included in plans mainly 
according to economic and social results. The other one was between 
natural and social sciences. Chief accountants of the Gansu Provincial 
Academy of Social Sciences and the Lanzhou Oil Refinery both used the 
methods of settling accounts and comparison to discuss profits, giving 
great inspirations to all participants in the meeting. 


3. Decisions were made on the spot at the meeting, avoiding the problem 
of endless disputes over trifles. In the past, it usually took us 
nearly 1 year to make arrangements for S&T plans. As some comrades 
putit: “It takes 1 year to make a l-year plan." Which was true. As 
for the projects of all plants determined at the meeting, decisions 

were made on the spot after joint discussion and consultation by 
responsible comrades of the three commissions and the financial office 
organized by secretaties of the provincial CPC committee in charge of 
economic work. Because the projects approved by experts at the meeting 
were different from those approved before the meeting, funds were 


insufficient. In view of this, the joint meeting of the three commissions 


immediately decided to appropriate an additional 785,000 yuan. This 
meeting decided that the S&T commission will invest 2.285 million yuan 
and that 1,594 yuan [as published] of output value and 2.21 million yuan 
of tax payment and profit delivery will be increased in 1984. In the 
past it usually took 1 to 2 months for the planning commission and the 
financial office to examine the drafts of S&T plans, whereas this time 
it took only 2 days to complete all procedures after this meeting. 


4. We invited 30 advisers for enterprises. In the past, the S&T commission 


was only committed to making appropriations and was seldom concerned 
with utilization results. This time, we invited economic and S&T 
experts, who were assigned by the central government to scientific 
research units, institutions of higher education and large enterprises 
in Gansu Province, to work as advisers for 1l enterprises. They have 
helped enterprises’ work on a regular basis. Enterprises have been 
very satisfied with this. Except for solving funding problems and 
inviting advisers for enterprises, we have also volunteered to provide 
samples of new products such as hot-water covers and imported solar- 
energy boilers, wholeheartedly helping enterprises to improve economic 
results. 


5. The new form of joint management emerged between scientific research 
institutes and production enterprises. Through the connection of the 
Industrial Deficit Reduction and Profit Increasing Office of the S&T 
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commission, we organized the Lanzhou Research Institute of Chemical Physics 
under the Chinese Academy of Sciences and the Lanzhou Powder Metallurgical 
Plant to form an integrated body of scientific research and production. 
The Lanzhou Powder Metallurgical Plant is a money-losing enterprise. It 
could not find a new proeuct after looking for several years while the 
Lanzhou Research Institute of Chemical Physics under the Chinese Academy 
of Sciences was anxious to popularize and utilize the research results 

of solid lubricating materials. After the joint management, the research 
institute of chemical physics assigned six scientific research personne] 
to the plant as technological advisers with one of them working as a 
deputy plant director in charge of technology. The S&T commission 
provided financial assistance. After the joint management, the provincial 
S&T commission, the Lanzhou Research Institute of Chemical Physics and 

the Lanzhou Powder Metallurgical Plant formed a board of directors to 
provide concrete help for the plant to achieve substantial improvement 

in economic recults. 


Although it has not been very long since the provincial S&T commission 
organized S&T personnel to participate in the work of reducing deficits 
and increasing profits of enterprises, very good results have already 
been achieved. At the end of 1983, final accounts of all plants showed 
that except for the Lanzhou Pesticide Plant, whose deficits were caused 
by policies, the remaining 10 enterprises had all turned deficits into 
profits. In 1982, the Lanzhou Pesticide Plant produced 213 tons of 
Yanmaidi and suffered a 1.23 million yuan loss. In 1983, it produced 
400 tons of Yanmaidi and was assigned a 1.7 million yuan target for 
policy-related deficits by the departments concerned. However, this 
plant reduced deficits for the first time while its production was 
increased (its actual loss was 1.45 million yuan, overfulfilling its 
deficit reduction task). This year, it will carry out the Yanmaiwei 
project and develop Fenxiuning. By doing so, it will be able to remove 
the label of policy-related deficits. 


Other projects included in the deficit-reduction and profit-increasing 

plan in the autumn of 1983 have also made rapid progress. The Lanzhou 

No 2 Radio Plant has trial-produced six samples of silicon rectifiers. 

With the assistance of Prof Zhang Wenhua [1728 0795 7520] and Instructor 
Yu Hongzhu [0060 3163 2691], the efficiency of these rectifiers has 

broken through the major barrier of 65 percent and surpassed the standard 
set by ministries. They have already been recently appraised. The 1,000- 
watt gasoline generator newly trial-produced by the Gansu Film Machinery 
Plant has proved to be in good condition in the performance test con- 
ducted by the plant's adviser and three teachers of the Lanzhou Railway 
School. The Puyantong trial-produced by the Xibei Synthetic Pharmaceutical 
Plant and the Changji fluviograph trial-produced by the Hydraulic Machinery 
Plant will be mass-produced ahead of schedule in the first half of this 
year. These projects have progressed faster than people expected. 


53 





Recently, the Gansu Provincial CPC Committee and Government further demanded 
that the S&T commission do a good job in the work of increasing the 

profits of other enterprises in addition to doing a good job in the work 

of reducing the deficits of money-losing enterprises. Because of this, 

we will adopt the method of “helping them to get on the horse and 

escorting them for a few miles” for those enterprises which have already 
turned deficits into profits and continue to help them for another 2 to 

3 years. We will also support those enterprises which do not have deficits 
but their projects can yield great economic results. 


The combination of S&T and economic work in Gansu Province has pre- 
liminarily demonstrated its vitality. We can forsee that after persisting 
in this practice for a few years, our province is bound to witness a 
number of taree-in-one enterprises that combine management, production 

and scientific research and find a way to develop S&T, the economy and 
society in a harmoneous manner. 
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NATIONAL DEVELOPMENTS 


LIST OF 60 INVENTIONS APPROVED BY STATE SCIENCE COMMISSION 
Beijing GUANGMING RIBAO in Chinese 22 Jun 84 p 2 


[Article: "State Science Commission Invention Selection Committee Examines 
and Approves 60 Inventions" ] 


(Text ] The State Science Commission Invention Selection Committee recently 
examined and approved 60 inventions, which are now being made public. 


I. First Prize 


1. A new MIG welding arc control method (QH-ARC Method) (Qinghua University, 
Pan Jiluan [3382 7139 7019], et al.). 


2. The multi-resistance high yield hybrid corn variety "Zhongdan No 2" (Chinese 
Academy of Agricultural Sciences Crop Breeding and Cultivation Research Insti- 
tute, Li Jingxiong [2621 4552 7160], et al.). 

II. Second Prize 

3. A new technique for using horseradish skin to produce high-purity horse- 
radish peroxide (Chinese Academy of Sciences, Shanghai Biochemistry Research 


Institute, Lu Yingyu [7120 2019 6877]). 


4. The new soybean variety “Heinong 26" (Heilongjiang Province Academy of 


Agricultural Sciences, Soybean Research Institute, Wang Binru [3769 1755 1172), 
et al.). 
5. A spark processing technique for polycrystalline diamond tools (Bei jing 


Municipality Electrical Processing Research Institute, Cao Fengguo [2580 7685 
0948], et al.). 


6. After reexamination, the invention “Disease-Resistant High Yield Comple- 
mentary Cucumber Variety Jinjiu No 1-7" announced on 21 December 1983 was raised 
from a third prize to a second prize. 


III. Third Prize 


7. <A medicine for the prevention of illness from acute radiation therapy, 
"500" (Military Academy of Medical Sciences, Radiation Medicine Research Insti- 
tute, originally the Shanghai No 9 Pharmaceutical Plant). 
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8. Model YZS 82-3 dual table automatically expanding field surgery cart 
(Beijing Army, Unit 51036). 


9. An automati licroscope slide dyeing machine (Chinese People's Liberation 
Army Hospital No 309, Chen Xiaoyang [7115 2556 7122]). 


10. A new type of nonmercury silver plating (Headquarters of the General Staff, 
Research Institute, Zhang Yu [1728 3842]). 


ll. A technique for nitrogen regulation in paddy rice (Guangdong Province 
Academy of Agricultural Sciences, Soil and Fertilizer Research Institute, Huang 
Jimao [7806 4949 $399]). 


12. A tea saponin paraffin emusifier (Emulsifier TS-80) (Chinese Academy of 
Agricultural Sciences, Tea Research Institute, Xia Qunhua [1115 2504 5478], 
et al.). 


13. Hydrophobic bars and automatic consistent flushing in ring boiler methods 
(Xibei University, Geng Xindu [5105 0207 4648]). 


14. The manufacture and application of No 3413 Biack (V-type) Dye (Shenyang 
Chemical Industry Research Academy, Zhao Weisheng [6392 4850 4939], et al.). 


15. A new germicide, Yekuning, for preventing hoja blanca in paddy rice 
(Sichuan Chemical--018) (Sichuan Province Chemical Industry Research Institute, 
Wang Mingyu | 3769 6900 3768], et al.). 


16. A mesothermal cured strain rubber usable from -269 to +250 C (Heilongjiang 
Province Petroleum Chemistry Research Institute, Huang Yingchang [78C6 2019 
2490), et al.) 


17. A diaphragm current integrator method for simultaneous extraction of 
bismuth and iron trioxide and copper removal and refining of bismuth (Yunnan 
Tin Industry Company, No 3 Smeltery, Wang Biao [3769 7374], et al.). 

18. A high! lastic limit floppy disk alloy (Chongqing Special Steel Foundry, 
Zhone Xinyuan [6945 9515 0954], et al.). 

19. A new technique using a two-stop blast furnace method for refining man- 
ganese and iron using manganese-poor ore (Xinyu Iron and Steel Mill, Ministry 
of Metallurgical Industry Iron and Steel Research Academy Manganese and Iron 
Smelting Using the Blast Furnace Selective Refining Method Group, Ministry of 
Metallurgical Industry lron and Steel Design and Research Academy, Cao Xiaoren 


[2580 1321 0088], et al.). 


20. A new type of low nichrome weight-carrying gear steel (Ministry of Metal- 
lurgicai Industry Iron and Steel Research Academy, the Dayue Stee! Mill, the 

No 617 Mill, the No 52 Research Institute, Yang Qiping [2799 0366 5493], et al.). 
21. A new te que for perforation of monoactive guide plate inclined rollers 
(Beijing Tron and Steel Academy, Tianjin Seamless Steel Tubing Plant, Li 

Lianshi | 7¢ 6647 6108], et al.). 
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22. <A precision pressure sensor diaphragm using a new constant elasticity 
alloy (Ministry of Metallurgical Industry, Iron and Steel Research Academy, 
Bi Hui [3968 2547], et al.). 


23. The ZF spindle-type boiling steel pouring technique (Anshan Iron and el 
College, Anshan Iron and Steel Company, Hu Lin [5170 2651], et al.). 


24. A type of steel used in medium manganese steel railway tracks (Anshan 
Iron and Steel Company, Ministry of Railways Railway Science Research Academy). 


25. A fine crystalline sealing-in alloy (Qinghua University, No 1412 Institute, 
Shanghai Iron and Steel Research Institute, No 774 Plant, Ministry of Metal- 
lurgical Industry Iron and Steel Research Academy, Beijing Metallurgy Research 
Institute, Ministry of Electronics Industry, former Ministry of Metallurgical! 
Industry Ma Jusheng [7456 5447 3932],.et al.). 


26. A technique for using an air floating agent for the recovery of nickel] 
from electroplating waste water (Zhongshan University, Zhu Xihai [2612 6932 
3189]). 


27. <A safety system for high pressure spray blowing of bituminous coal in 
blast furnaces (Ma‘anshan Iron and Steel Company, Jiang Dingzhong [5592 1353 
0022], et al.). 


28. An assembly modeler for isostatic system powdered plate modules (Bei jing 
Nonferrous Metals Research Academy, Zhao Changsen [6392 2490 2773], et al.). 


29. A corn for breeding with the rhizome of Chinese goldthread and a forest 
cover technique (Chinese Academy of Medical Sciences, Medicine Research Insti- 
tute, and the State-Run Fubaoshan Drug Farm in Li Chuan County, Hubei Province). 


30. <A method for using concussion to remove gallstones (Chongqing University, 
Third Army Medical University, Wu Yunpeng [0702 0061 7720], et al.). 


31. A vascular implant flap technique (Beijing Jishuitan Hospital, Beijing 
Municipal Trauma Orthopedic Research Institute, Shen Zuyao [3088 4371 1031], 
et al.). 


32. A new use for injectable crystalline trypsin--treatment cf poisonous snake 
bites (Chinese Academy of Sciences Kunming Animal Research Institute, Guangxi 
College of Medicine, Xiong Yuliang [3574 6735 5328], et al.). 


33. A medicine for the prevention of radiation damage--"206" (former Bei jing 
Pharmaceutical Industry Research Institute, Military Affairs Medical College 
Radiation Medicine Research Institute). 


34. A kneecap clasp (Tianjin Hospital, Jin Mingbin [6855 7703 6333]). 


l hour (Ministry of 


35. A method for promoting the hardening of cement 
Communications Highway Science Research Institute, Ministry of Water Resources 
and Electric Power Tianjin Design Academy Scientific Research Institute, Cai 
Zhengyong [5591 2973 6102], et al.). 








36. Rapid hanging and casting (hook) equipment for light boats (China Shipping 
Industry Corporation, Institute No 708, Wang Zhenlang [3769 2182 3809]). 


37. No-weft needle carpet stitching technique and equipment (short flow pro- 
cess) (Shanghai Industrial-Use Wool Plant, Qiao Shunxing [0829 7311 5281], 
et al.). 


38. A technique for reinforcing old sheets of paper (Nanjing Museum, Xi Sancai 
{1153 0005 1752], et al.). 


39. A cutting method technique for making super-thin steel ribbon (Hangzhou 
Textile Instrument Materials Plant, Zhejiang University, Cao Kangming [2580 
1660 6900], et al.). 


40. A powdered coal precombustion chamber burner (Qinghua University, Beijing 
Boiler Plant, Inner Mongolia Electric Power Experimentation Research Institute, 
Xu Xuchang [1776 2485 1603], et al.). 


IV. Fourth Prize 


41. Ultrafiltration for preparation of Chinese medicine injections (Air Force 
Beijing Hospital Research Group for Ultrafiltration Preparation). 


42. <A rapid decalcifier (Shenyang Army, No 222 Hospital, Zhang Wenlong [1728 
2429 7893)). 


43. A stereo vision examination chart (Navy Hospital, Chinese Academy of Sci- 
ences Biophysics Institute, Yan Shaoming [7346 1421 2494], et al.). 


44. An integrated structure for large-current (10,000 Amp level) silicon rec- 
tifier components (Ministry of Railways Yongji Electrical Equipment Plant, 
Ministry of Railways Scientific Research Academy Metal and Chemistry Research 
Institute, Zhao Wenfa [6392 2429 4099], et al.). 


45. A frying dryer used for molding tea beads (Zhejiang Province, Shengxiar 
County Tea Bead Frying Dryer Test Manufacturing Group, Zhejiang Agricultura! 
University, Ma Chuanjin [7456 0278 6651], et al.). 


46. A two-wheeled plastic return stroke support roller (Wuhan Iron and Steel 
Company, Liu Guorong [0491 0948 2837], et al.). 


47. A power frequency coreless plug bar base-pouring insulated pouring electric 
furnace (Beijing Municipal Electromechanical Research Academy, Beijing Ma Stee! 
Mill, Zhang Wucheng [1728 2976 1004], et al.). 


48. Stable structure ternary alloy metallic electroplating (Tianjin University, 
Tianjin Clock Physics and Chemistry Plant, Shu Yu (5289 6877]. et al.). 


49. A polarized differential motion high-resolution laser velocity measuring 
instrument (Qinghua University Sun Houjun [1327 0624 6874], et al.). 








50. A gem rough surface laser reflection orientation method (Nankai University, 
Lan Guoxiang [5663 0948 4382], et al.). 


Sl. A pellet reaming-style tension meter (Chongqing University, Hu Guohua 
[5170 0948 5478]). 


52. A high Cemperature stainless steel carbonized silicon PH electrode (Taiyuan 
Chemical Fertilizer Plant, Zheng Xisan [6774 1585 5110]). 


53. A new tunnel-style pot cart fermentation method for the production of 
rice liquor (Liaoning Province Anshan City Qu Liquor Distillery, Zhang Baoxiang 
[1728 1405 4382]). 


54. A swirl jet tower plate (Zhejiang University, Tan Tianen [6223 1131 1869]). 


55. A laser melting point measurer (Shanghai Medical Laser Instruments Plant, 
Shanghai No 12 Pharmaceutical Plant, Yang Zongyan [2799 1350 3508], ec al.). 


56. An anti-thrombal medicine--ilex pubescens factor (Guangzhou City Pharma- 
ceutical Industry Research Institute). 


57. <A tungsten cord soil pressure box (China Construction Science Research 
Institute, Zhang Zuwen [1728 4371 5113], et al.). 


58. A rust inhibiting mold releasing agent for fixed-position composition 
steel forms (Ministry of Water Resources and Electrical Power Construction 
Corporation Guangxi Large Scale Chemical Engineering Guidance Department, Cai 
Jixun [5591 4949 8113), et al.). 


59. <A steel reinforced concrete fixed-position multipurpose grooved ridge 
continuous roller for composition steel forms (Yunnan Province First Construc- 
tion and Installation Company, Ministry of Metallurgical Industry Construction 
Research Academy, Wu Zhongqun [0702 6945 5028], et al.). 


60. <A polymer oxygen drift stabilizing agent (East China Textile Industry 
College, Shanghai Municipal Towel and Sheet Industry Company, Shanghai Municipal 
Textile Industry Bureau, Zhou Hong [0719 9464], et al.). 


Based on the opinion of the 14th Meeting of the State Science Commission Inven- 
tion Selection Committee, beginning with the 15th meeting, announcements of 
inventors will include only the first inventing unit and individual, and the 
others will only provide the name of the inventing unit (the name of the actual 
inventor can be obtained from the related departments and units). 
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APPLIED SCIENCES 


THERMIONIC CONVERTER FOR SPACE REACTOR DESCRIBED 


Beijing HE KEXUE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND ENCI- 
NEERING] in Chinese Vol 4, No 3, Sep 84 pp 227-232 


[Article by Cao Shengquan [2580 4939 0356] and Yang Jicai [2799 4949 2646], 
Institute of Atomic Energy, Academy of Sciences] 


[Abstract] Thermionic converters have many advantages as space reactors. 
During the past several years we conducted six experiments, four in-pile and 
two out-pile. Tandem converters consisting of three sections were tested in 
three of the pa-gite experiments, which revealed that the peak power density 
was W = 2.4 W/cm, the electrode efficiency was ¥ = 4.2%, and the emitter 
temperature was Tp = 1460°C. A single-section converter was tested in the 
fourth in-pile experiment and it was found that W = 5.6 W/cm, Y - 8%, T. = 
1540°C. The two out-pile experiments indicated that for emitter temperature 
Te = 1600°C, the peak power density and electrode efficiency were equal to 
w= 7.8 W/em* and % = 12.7%, respectively. 


[Text] 1. Introduction 


There is much interest today in the possibility of using nuclear reactors to 
supply power in space stations. In terms of meeting ordinary power require- 


ments, it appears that the use of thermionic converter transform heat 
into electricity will continue to have many advantag. the foreseeable 
future [4, 5]. In addition to their potentially hirh . and efficiency, 


systems containing thermionic converters are also mie .eliable because there 
are no rotating mechanical components. Thermionic conve. ers also have a 
very high heat-shedding temperature, which makes it pocsiole to greatly de- 
crease the weight of the heat-exchanging equipmen: ‘tis ejuipment ordinarily 
accounts for more than one-half of the mass of the system). Research in this 
area has been underway for some time outside China [1-9]. 


2. Basic Principles of Thermionic Converters and Description of the Experi- 
ments 


A thermionic converter is essentially a dipole filled with cesium vapor. In- 
pile thermionic converters employ the reactor fuel elements as the (cathode) 
emitters which are usually heated to above 1400°C in order to stimulate the 
emission of hot electrons from the surface. The (anode) collector forms a 
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jacket which is wrapped concentrically around the emitter. The anode-cathode 
distance is usually 0.15-0.50 mm, and the gap is hermetically sealed and in- 
sulated. The space between the electrodes is filled with vaporized cesium 
in order to decrease the electrode work function and reduce the influence of 
space charge; the cesium also increases the power density and efficiency of 
the thermionic converter. The output power density W and the efficiency ¥ 
of a thermionic converter in the usual arcing mode are given respectively by 
the following two equations: 


We J-V 


where the current density is J= 47,%exp ( ~~. "© ) ~AT %eap | ve 
Ni-s Al - 


and the voltage V = b - Vg; 


where K is Boltzmann's constant, }, is the emitter work function, e is the 
electron charge, and Tg, Te are the emitter and collector temperatures; A is 
he Richardson parameter and Vg is the height of the potential barrier (Vg = 
c + Yn. where Vp is the energy los associated with the electrode space 


potential). 


The object of the thermionic converter experiments is to: 1) Develop emit- 
ters and other components capable of operating reliably at the high tempera- 
tures prevailing in thermionic converters. 2) Improve the electrode surfaces 
and the gaps between the electrodes in order to raise the power density and 
efficiency. 3) Study the parameters of empirically designed converters and 
compare their relationships. 


Figure 1 illustrates the equipment used in the preliminary in-pile experi- 
ments using three-section tandem converters; both the four in-pile and two 
out-pile experiments which we conducted at various times are described in 

Table - 


Electron bombardment was employed to heat the material in the out-pile ex- 
periments. The in-pile experiments were carried out in an experimental 
reactor which resembled a swimming pool; the system was heated by fission 

of the UO, fuel (containing 20 percent ¢35U) which was placed inside the 
emitters. During the experiments we used special variable resistors (con- 
trolled manually or electrically) and speci..lly constructed dynamic-measure- 
ment triodes to record the operating parameters. 


3. Test Results 


Table I lists the peak parameters achieved for the experimental range of 
collector and cesium vapor temperatures. 
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3.1. Output Voltage-Current Characteristics 


In all of the experiments we recorded the output vcltage and current (the 
V-—I characteristics) under different operating conditions. Figure 2 plots 
the experimental results for the DN-3 converter; a kink in the characteris- 
tics is generally observed when the voltage and current are continuously 
varied. Local regions of irreversible behavior are also sometimes present 


near these kinks (cf. Fig. 3). 


3.2. Output Electrical Power as a Function of Electrode Temperature 


The output power and efficiency are very sensitive to the emitter tempera- 
ture. Figure 4 plots the experimental curves for the in-pile tests of the 
three-section tandem converters; the output power characteristic becomes 
S-shaped as the input heat flux or emitter temperature are changed. Such 
S-shaped characteristics are also clearly observed for the DN3-2 and DN3-3 
converters as well as for the DN3-l1. For collector temperatures below 700°C, 
the electrode temperature has little influence on the output power or effi- 
ciency. 


3.3. Influence of Cesium Temperature 


The cesium vapor pressure in the electrode gap depends on the temperature 
of the liquid cesium in the external reservoir, whose temperature can be 
adjusted and is equal to the nominal cesium temperature. For a single- 
section converter, the output power curve passes through a maximum as the 
nominal cesium temperature is increased; moreover, as the emitter temperature 
rises, the optimum nominal cesium temperature corresponding to this maximum 
also increases. By contrast, the power characteristics for the DN3-1 three- 
section converter have two peaks (cf. Fig. 5). 


4. Discussion 


According to the experimental results and the relationships discussed above, 
the output power of the converter is closely related to the emitter and 
cesium temperatures. In the in-pile experiments, structural constraints 

in the column supporting the tandem emitters and collectors caused the heat 
transfer and the neutron flux from the reactor to be axially nonuniform; as 
a result, irregularities in the temperature of the emitter surface could not 
be avoided either over a single section or in the spaces between the sec- 
tions. We should point out that in Table I and in the experimental results 
discussed above, the peak emitter temperatures for the experimental con- 
verters were all limited ty the maximum admissible temperature of the mate- 
rial employed in the emitters. The nonuniform temperature distribution in 
the converter and the limited cesium temperatures (which correspondingly 
limit the cesium pressure) are responsible for the degraded power and eft! 
ciency observed for the multisection tandem converters and for the complexity 
of the output characteristics [14]. 
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Figure 2. 
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Figure 3. 
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Let the temperatures of the individual emitters in a tandem converter with an 
axially nonuniform temperature distribution be denoted by Tp.; then if the 
output currents are equal, the output voltage of the tandem converter is 
given by 


n 
y= > (7T;,, Tes---~) 
i= ij 


where n is the number of single converters arranged in tandem. In other 
words, the output characteristics of a tandem converter should be the super- 
position of the output voltages of the individual converter components if 

the currents are identical. In the experiments we recorded the dynamic V-—I 
characteristics of single-section converters and found that two regimes--arc- 
ing and arc-extinguishing--exist for a rather large range of emitter tempera- 
tures. Irreversible and unstable regions form on the V-—I characteristics 
for voltages and currents intermediate between these two regimes. Owing to 
temperature irregularities, however, when these V-I characteristics are 
superposed to give the output characteristic of a multisection converter 
these unstable transitional regions do not coincide; as a result, we get the 
behavior shown in Figs. 3 and 4, which reveal kinks and varying numbers of 
unstable regions. 


This superposition of the output characteristics of the component sections 

at equal currents, combined with nonlinear internal electric power losses, 

is responsible for the S-shaped dependence of the output power on the emit- 
ter temperature (Fig. 4). 


Since the emitter temperatures in a multisection converter are not identical, 
the corresponding optimum cesium temperatures also differ. Since structural 
considerations generally dictate using a single cesium reservoir for a tandem 
converter to supply vaporized cesium to each component, the cesium vapor 
temperatures are equal, so that not all of the components are at the optimum 
vapor temperature. In addition to further decreasing the output power of 
tandem converters, this mismatch is responsible for the oscillatory behavior 
in Fig. 5. The experiments demonstrated that the output power becomes in- 
creasingly sensitive to the cesium temperature as the maximum emitter ten- 
perature rises. 


5. Conclusions 


l. The preliminary experiments showed that the efficiency and output power 
of oe single-section thermionic converters can be as high as 12./% and 
7,.8W/cm*, respectively. These figures are much poorer for multisection con- 
verters tested in the in-pile experiments owing to fabrication errors, which 
inevitably make the temperature distribution nonuniform (cf. Table II). The 
temperature field distortions can be reduced by fabricating the converter 
components to tighter tolerances; such improvements are very important if 
the maximum output power of tandem converters is to be increased. 
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Table Il. Comparison of Optimum Parameter Values for In- and Out-Pile 
Converters (Experimental Values) 





Emitter temperature Ty (peak value, 











nonuniform temperature distribution), °C 1460 1560 1600 
Relative power __ 
aati @ 0.98 0.42 

In-pile three-section 

eee Relative efficiency y 0.70 0.43 -_ 
Relative power 
density W 1.87 1.36 0.77 





In-pile single-element 
Converter Relative efficiency ¥ 1.28 0.88 0.68 























2. The nonuniform temperature distribution in the in-pile multisection con- 
verters is responsible for the complicated output characteristics, and several 
peaks are observed in the output power curves when the cesium temperature is 


continuously increased. 


3. Our preliminary results indicate that the output power densities and effi- 
ciencies can be greatly increased by perfecting the design of the emitting 
and collecting surfaces and taking measures to reduce electrode energy losses. 
The barrier height Vg is of particular importance here; technical improve- 
ments should reduce Vg, to 1.5 V (from 2.13 V and 2.19 V for the out-pile and 
in-pile single-section converter experiments, respectively); this would make 
it possible to increase the power density to 8 W/cm* and raise the efficiency 


to 9202. 
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Figure 5. Output power vs nominal cesium temperature 
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4. In future tests of converter lifetime it will be necessary to improve 
the emitter welding techniques and the cermet seals. Both our experiments 
and the special experiments in Ref [15] indicate that Ag-Cu cermet rods can 
provide effective sealing for 250 h when exposed to the corrosive cesium 
vapor at the operating temperatures in thermionic converters. 
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APPLIED SCIENCES 


HIGH QUALITY SUPER-LARGE CIRCUITS DEVELOPED 
OW111005 Beijing XINHUA Domestic Service in Chinese 0936 GMT 8 Nov 84 


[Excerpt] Beijing, 8 Nov (XINHUA)--According to the office of the State 
Council leading group for developing electronics, China has recently achieved 
a technological breakthrough in the research and development of 3-micron 
integrated circuits. The arrival of the high-speed compensated metallic 
oxide semiconductor circuit (CMOS), which is made with this new technology, 
indicates that China has entered a new stage from making low-grade large- 
scale integrated circuits to high-grade super-large integrated circuits. 


A new product currently being developed in the world, the high-speed CMOS 
circuit has been extensively used in high-speed numerical transmission, 
high-speed calculators, educational instruments and meters, industrial auto- 
matic control, and household electric appliances. This kind of circuit is 
even more suitable for use in military electronic engineering. It not only 
retains the ordinary CMOS circuit's capability to consume little power and 
resists strong interference, but it also eliminates the drawback of slow 
speed. Therefore, it has great vitality. The series of 3-micron high-speed 
CMOS circuits, jointly studied and developed by the Chinese Academy of Sci- 
ences Metallurgy Institute in Shanghai and the Shanghai No 14 radio plant 
through concerted efforts in tackling technological problems and using new 
techniques and technologies, has formally passed technical inspection. 


CSO: 4008/109 
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APPLIED SCIENCES 


GUIDEPOST ROUTING ALGORITHM FOR DISTRIBUTED COMPUTER NETWORKS 


Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 1, Jan 84 
pp 35-39 


[Article by Sun Zhongxiu [1327 6945 4423], Zhang Du [1728 3256] and Yang 
Peigen [2799 1014 2704] of Nanjing University: "A Routing Algorithm for 
Distributed Computer Networks"] 


[Text] Abstract: This paper presents a routing algorithm 
called GUIDEPOST which is not only simple and efficient, 
but also independent of network topology. Implemented in 
the ZCZ distributed computer system, the algorithm has 
proven to be highly suitable for distributed microcomputer 
systems. 


l. Introduction 


When a computer process communicates with another in a distributed inter- 
connected computer network, the message often has to pass through a number 
of computers in the network before it reaches its destination. However, one 
computer may be directly linked to several others, and if it is not the 
destination of an incoming message from another computer, it must choose an 
adjacent computer based on the message's destination, and relay the message 
to the latter. The algorithm for routing a message toward its destination is 
known as routing algorithm. Generally speaking, a good routing algorithm 
should bear the following characteristics: (1) low system overhead cost; 
(2) minimum relay distance; (3) independent of network topology; (4) fairly 
steadfast, i.e., can still perform in the event of partial computer or 
channel breakdown in the network. 


Most routing algorithms on the market [2-6] are dependent on network topology 
and entail high system overhead cost. The authors present a routing algoritha 
called guidepost, and deacribe how it is implemented in the ZCZ distributed 
microcomputer system. It is simple, efficient, independent of topology, 

and suitable for local networks composed of interconnected microcomputers. 


2. Guidepost Algorithm 


A channel is defined as a message path between two directly linked computers 
in a network. For example, if A and B are two directly linked computers, A 
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can transmit messages to B through a channel. Although messages from A to B 
or from B to A ma ss through the same set of communication lines, the 

same set of lines are regarded as two different channels: one channel belongs 
to A, and the other belongs to B. Numbers are assigned to the channels of 
every computer in the network, and the channel numbers are positive integers. 
While the same number =m e assigned to a channel that is shared by two 
different computers, the channels of one computer must be numbered differently. 
For the sake of convenience, let us assign numbers 1, ..., K to each of the K 
number of channels of a computer. 

When computer S sends a message to goal computer D through “r™ number of 
computers M),...,.M,, the process can be as follows: S transmits the message 
via channel Co to Mj; M; passes on the message to M7? via Ci» «++, and Mr 
relays the message via channel C, to the final destination D. Hence, the 
transmission path within the network can be described by the following 
sequence of channel numbers: Co, Cj,...,Cr, and is called "guidepost.” A 
guidepost has the tollowing characteristics: 


Characteristic 1: If a compu 


in the network has several routes through 


ter 


which it can send a message to another computer, each route has its own 
corresponding sidepost. 
Characteristic 2: If messages are invariably transmitted through the shortest 
possible path within a network whose diameter is measured "d," the correspond- 
ing guidepost length of each and every message path does not exceed the length 
of a 
Evidentiv, once th idepost for a message transmission is determined, it is 
quite easy to send the message to its destination by following the paths 
shown by the guidepost. The algorithm used for selecting transmission 
channels based on guideposts is thus known as guidepost algorithm. Here are 
rules and definitions for the algorithm: 
Rule !: The sender is the first transmission station, and transmits the 
message to the second station via the first channel in accordance with the 
guidepost route. 
Rule 2: When Station Number i¢! picks up a message from Station Number i, 
there are two possibiliti if the guidepost’s length is measured i, then 
the message has arrived at t lestination; otherwise, the message will 
be relaved to Station Number i¢2 via Channel Number i¢1 as indicated by the 
guidepost route. 
Guidepost data type i efined as follows: 
TYPE Channel L. Ke 
TYPE Guide; t = ARRAY(/ 1. -D} OF Channel; 
in whi K and D are mstants. K is the maximum number of channels each 
computer is al 1 to have; D is the diameter of the network. 
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Data type of message in the network is defined as follows: 
TYPE Message = RECORD 


G: Guidepost; 

Ls ke od? 

S$: 0. .D; 

B: Messagebody; 
END ; 


in which G is guidepost; L is length of guidepost; S is number of stations, 
and its initial value is zero starting with the message sender; B is message 
body. As there is no relation between message body and guidepost algorithn, 
Type Messagebody can be defined in any way by a system designer. The 
guidepost algorithm for transmitting a message can be expressed by the follow- 
ing MODULA-2 [7] program: 


PROCEDURE Transfer (VAR M: Message); 
BEGIN 
WITH M DO 
IFS <L 
THEN S := S$ + 1; Send (M,G[S]) 
ELSE Receive (M) 
END 
EYD 
END Transfer; 


in which Receive(M) means receive message, Send(M,G[S]) means transmit 
message M via channel G[S]. Evidently, the preceding program allows any kind 
of message to be transmitted by a sender and relayed along a guidepost route 
to its destination. 


When using the guidepost algorithm, the guideposts must be obtained first 
before sender and recipient can communicate with each other. If the 
communication lines in a network are duplex, the guideposts can be obtained 
by adding the following rule to the guidepost algorithm: 


Rule 3: When Station Number i+] receives a message from Station Number i, 
it modifies the guidepost channel sequence code within the message packet 
by changing channel number i to C's.) where C's.) represents the channel 
through which Station Number i¢l responds to Station Number i. 


Thus, when the message arrives at its destination, the recipient can obtain 
the sender's guidepost by merely rearranging the guidepost channel sequence 
in reversed order. With the addition of Rule 3, the algorithm of the 
guidepost program is changed to: 


PROCEDURE Transfer (VAR M: Message; C: Channel; VAR GP: Guidepost); 
VAR i: INTERGER: 
BEGIN 
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WITH M DO 
IF S > O THEN GC[S] := C BED; 
IF S< L 
THEN S := S$ = 1; Send (™, G[S}) 
ELSE Receive(M): 
i:= 1; 
WHILE S$ > O DO 


GP[i] : [S$]; 


= ¢ 
+1 
l 


a) 
" 
Fe es 
' 


END 
END Transfer; 


in which parameter C is the number of the channel from the mainframe to the 
sender computer, and GP is the guidepost used for sending a response to the 
sender. 


In duplex communication line networks, guideposts can also be obtained 
through message broadcasting mode. Following are rules for broadcasting: 


Rule 1: The broadcaster transmits the message through all of its channels. 


Rule 2: When a computer in the network picks up the broadcast message, it 
must examine the broadcast sequence code to determine whether or not to 
accept the message: if the message has already been received [by another 
computer], discard the message; otherwise, accept the message. 


Rule 3: In accordance with Rule 3 of guidepost algorithm, insert the 
appropriate channel code into the guidepost slot of the message packet, and 
relay the message through all channels except the incoming one. 


When a computer picks up a broadcast message, it obtains the guidepost 

of the sender. This enables it to respond to the broadcaster if needed. It 
is quite obvious that when the broadcaster receives a reply, it also comes 
into possession of the guidepost of the computer which sent the reply to the 
broadcaster. When this is achieved, communication is established between the 
two parties. For example, a computer broadcasts a message throughout the 
entire network seeking for line printer resource. The computer with line 
printer resource obtains the broadcaster's guidepost when it picks up the 
message, and responds to the broadcaster concerning the latter's need for 
printing service. As soon as the broadcaster gets the response, it comes 
into possession of the guidepost of the computer with line printer resource. 


3. Implementation of Guidepost Algorithm 


ZCZ system is composed of interconnected microcomputers of the same make. At 
present, the network has five LSI-11 micros, using a tree topology. As the 
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guidepost algoriths is programmed into the communication software, the 
software is suitable for any kind of network structure. During the 
designing phase of the system software, the following constraints on th: 
scale of ZCZ system were established: (1) the total number of micros 
network should be less than 64; (2) the diameter of the network should not 
exceed 10; (3) each computer can be directly linked to at most 7 other mic: 
in the network. Of course, slight modifications will have to be made 
software if ZCZ system network is to expand in the future on the basis of 
preceding scale. 


Both fixed length and variable length message formats are provided in 2C: 
system's communication software, as shown in Figure 1. Fixed length me: 
are used for synchronous and ingquiry-type interprocess operations in the 
metwork. Variable length messages are used for transmitting lot-size inter- 
process messages in the network. As the length of each disk storage b! 

256 bytes, the maximum length of variable-length message packets is 256 
bytes. 
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Figure 1 (a) Fixed length format, (6b) variable length format 


In the message packet, the guideposts account for two 16-bit machins 
the following format: 
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discussion that guidepost algorithm is not related to network topol , 

When the guidepost algorithm is installed in the ana t ftware, 

the network's topology can be altered in any way under stati nditions. 
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RESEARCH IN ENVIRONMENTAL BIOLOGY REVIEWED 


Beijing HUANJING KEXUE [JOURNAL OF ENVIRONMENTAL SCIENCE] in Chinese No 6, 
30 Dec 83 pp 61-67 

Article by Wang Deming [3769 1795 6900], Hydrobiology Institute, Chinese 
\cademy of Sciences: "10 Years of Research in Environmental Biology in China" 


Text] The year 1973 can be taken as a watershed in the development of China's 
york in environmental! biology. Before 1973 work was done in an uncoordinated 
way, and unsystematically. Since the First National Conference on Environment- 
Protection in 1973, work in this area has made spectacular progress, 
radually become systematic and established environmental biology as a branch 

»f our country's larger field of environmental science. One of the early pro- 

nents of environmental biology was the Forestry and Pedology Institute of 

Chinese Academy of Sciences [CAS]. In 1977 the institute edited and 


ished the 2d issue of the internally distributed periodical YANJIU 
\O [RESEARCH REPORT], which issue was a special on environmental biology; 
iined more than 20 articles, including comprehensive commentaries, survey 
search reports, descriptions of analysis and measurement techniques and 
t lations; and raised prospects for environmental biological work in land 
cosystems. In 1975 Beijing University's Department of Geology and Geography 
dited and mimeographed teaching materials entitled “Huanjing Shengwuxue Jichu 


[Fundamentals of Environmental Biology|]. At the Conference on 

esearch Into Theoretical Environmental Science, convened by the Chinese 

ny of Sciences (1978), Wang Deming [3769 1795 6900] comprehensively and 
tematically discussed environmental biology, pointed out that the ecosystem 
rises the core of environmental biology and noted important areas in our 


try's research in environmental biology. Professor Qu Zhongxiang [2575 
76] wrote articles (1979, 1980) depicting the rise of and prospects for 
ironmental biology. Relevant institutes of the Chinese Academy of Sciences, 
ind universities, agricultural! and forestry research units, environ- 
tal research units, etc., conducted much research and published many re- 
rt immar is on pollution ecology, biological purification, biological 
tion and the iological effects and biological monitoring of pollutants, 





1. From Lower tc Higher Animals, From Land to Aquatic Life, and From Animals 
-lants, Wide-raiging Research on the Biological Effects of Pollutants Has 


npeen Conducted 


In the field of biological effects, Wang Qinnan [3769 2953 0589] et al. (1981) 
Studied a new anticancer drug, Pingyang mycotoxin, which when used at extremely 
low concentrations to treat young broad-bean shoots can cause extensive chromo- 
some deformity. These researchers believe that this preparation is a powerful 
environmental mutagen. Zhejiang Medical College's Agricultural Chemica! 
Research Group (1978) used Wister white rats for mutagenic studies of substi- 
tutes for sulfurous urea, and found that Nuvanol causes deformity and that 
Guanylthiourea and Thiosemicarbazide are powerful mutagens. A dosage of 
J.1-2.0 mg of the organic-sulfur agricultural chemical dimethoate induced 
genetic damage in rat marrow cells 1] week after being administered orally 

(Liu Mingzhe [0491 2494 0772], 1979). Distinct mutagenic effect has been 
observed when 200-300 mg/kg of Jiabian juzhi [3946 5354 5468 7927] is oraily 
administered to rats 6-15 days pregnant (Ding Xuncheng [0002 6064 6134] et al., 
1981). Zhang Qiao [1728 2890] et al. (1980) used the Ames method to investi- 
gate the effects of 18 kinds of agricultural chemicals and discovered that 
dichlorvos, difolatan, chlorothalonil and Hegulong [4421 0657 7127] are 
mutagenically active, but the significance of these effects on humans awaits 
clarification. He Suyun [0149 4790 0061] et al. (1979) believe that white 
mice are mutagenically sensitive to Shachongshuang [3010 5722 7175] during 
Organogenesis, for the teratistic rate among mice ingesting 30 mg/kg of this 
substance was 10 percent during this period, and the mutagenic index was 9 
(less than 10 is nonmutagenic). 


Liu Huanwen [0491 3562 2429] (1982) reported that slow fluorine poisoning 
inhibited the growth and reproduction of goats, reducing their economic value. 
Liu Xiyue [0491 0823 1878] (1981) reported the effect of pollution on edaphons, 
insects, amphibians, reptiles, birds and animals. Wang Jiaxi [3076 1367 3556] 
et al. (1980) studied the laws governing the accumulation and transfer of 
fluorine within the silkworm-mulberry ecosystem and suggested measures that 
can be applied at every link in the sericulture process. The Yunnan Forestry 
College's Environmental Protection Group (1975, investigated the sources of 
fluorine pollution, found that the ways in which fluorine pollution causes 
harm vary under different conditions and prepared a chart depicting the effect 
of fluorine pollution on ecosystems. And some people believe that the occur- 
rence and epidemiological characteristics of fluorine disease are direct]: 
related to soil alkalization. 


Chen Zitao {7115 1311 3447] et al. (1982) tested the toxicity of 26 kinds of 
agricultural chemicals on aquatic fungus and algae and discovered that, after 


entering water systems from plants and the soil, agricultural chemicals alter 
the relative abundance of different types of algae, reducing that of nonresis- 
tant types and increasing that of resist int types. Chen et al. also discov- 
ered that some kinds of agricultural chemicals inhibit the growth of nitrogen- 
fixing blue-green algae, which cover rice=-paddy surfaces, thus reducing rics 
nitrogen content. Lin Yixiong [2651 3015 7160] et al. (1981) discovered that 


chlorella rapidly absorb DDT from surrounding water. Wu Jingchu [0702 2529 


0443] (1982) reported that the Tongxiu huanlengluo [6894 6907 3883 2789 5828] 
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he Xiang Jia and of the mud on the riverbed downstream and tound them 
iighly poisonous to carp, crucian carp, xiaohuachun [1420 0487 2797], 
ptageniidae and baetidae (aquatic insects) and large zhongbiao [0022 6977] 
ter eas. Gu Manru [7357 2581 1172] et al. (2980) employed polarography 
to measure the influence of copper on the respiratory rate of protozoa Li 
<intu |2621 6580 1133] (1980) tested the toxicity of butylated potassium 
‘anthate on the embryos of loach and black-striped frogs and Zhang Ruitao 
1728 3843 3447] et al. tested silver carp, gras arp and carp. These tests 
showed that ammonia fluoride had the highest toxicity, followed by potassium 
luoride and sodium fluoride (the TLms after 96 hours were 1.6 ppm, 9.3 ppm 
ind 11.8 ppm, respectively); the average fluoride content in deformed grass 
arp was 6,448.5 ppm, and the highest level detected reached 9,608 ppm, 100- 
300 percent higher than that in control fish. Ding Shurong [0002 2885 2837] 


1. (1982) studied acute silver poisoning in carp and goidfish and the 
uulation and distribution of silver in these fish. Jiang Lifan [1203 
3600} (1981) investigated the toxicity of agricultural chemicals for 
1» Much gratifying progress has also been achieved in experimental research 
e toxic fect of sea and fresh iter on the accumulation, concentration, 
tior elimination several types of radioactive nucleins, heavy 
, icultur chemical! in ther organic pollutants by the CAS Insti- 
inogra » Zoology and Hydrobiology; t Health Institute of the 
Lf Ter yf Medical Sciences; the Changjiang Aquatic Products Institute 
| ese Academy of Aquatic Products; environmental protection and aqua- 
tion bure of various provinces and municipalities; colleges and 
rsities and health and epidemic prevention agencies; and the like. Under 
yi the rmer Ministr yf Agriculture restryv, the (Trial) 
r-qualit tandard ere formulated atter much experimentation and 
iquatic-production earch units. 











2. Encouraging Progress in Life-science Research 


In the area of life-science research, Feng Zidao [3301 1131 6670] (1978) 
wrote the exploratory "Studies Concerning Environmental Life Science," and 
Jiang Jiuyu [5592 0046 0151] (1981) discussed the occurrence of endemic 
cardiomyopathy in our nation. Jiang found that the disease occurred in indi- 
viduals requiring large quantities of riboflavin; whose diets lacked molyb- 
denum and had insufficient selenium and excessive NOT; whose enzyme activity 
was affected and who experienced alterations in enzymatic components; whose 
metabolism was abnormal; and whose tissue functions suffered disturbances and 
damage. He presented a molecular biological model for endemic cardiomyopathy 
and suggested that the areas affected by the disease adopt comprehensive pre- 
ventative measures to effectively adjust the balance in environmental elements 
and in the metal and protein contents in humans, Zhu Meinian [2612 2734 1628] 
(1980) believes that Kaschin-Beck disease results from a complicated contradic- 
tory combination of factors and that molybdenum very possibly constitutes the 
principal contradiction and the principal aspect of that contradiction. He 
suggested that crops of affected areas should be sprayed lightly (generally, 
5 parts per 10,000) with ammonium molybdate during florescence in order to 
increase their molybdenum/copper ratio, stimulate conversion of NOF and NOT 
in the crops into amino acids and thus improve crop quality. Li Jiyun [2621 
4949 0061] et al. (1981, 1982) and Hou Shaofan [0186 1421 5400] et al. (1982) 
investigated the relationship between low-selenium environments and Kaschin- 
Beck disease and discovered that taking sodium selenite orally for Kaschin- 
Beck disease or selenium-VE supplements for epiphyseal Kaschin-Beck disease 
showed distinct therapeutic effects. Guangdong Province's Research Aid Group 
on the Relationship Between Water Hardness and Health (1980) investigated the 
relationship between local water hardness and calcium and magnesium contents 
and the blood pressure of 16,822 people over the age of 40 in 3 counties and 
5 communes; discovered that the rate of hypertension in men was inversely 
correlated with the magnesium content of water; and pointed out that further 
investigation is necessary to determine the extent of the effect of magnesium 
or the incidence of hypertension. Other units such as medical colleges and 
health and epidemic-prevention agencies have conducted much investigation and 
research in this area. 


3. When Discovered, Useful Indicators and Indicator Organisms Should Be 
Applied to the Biological Monitoring and Evaluation of Water Pollution 


In biological monitoring and evaluation of water pollution, apart from the 
work described in summaries (Wang Deming [3769 1795 6900] et al., 1980; 
Hubei Institute of Aquatic Life, 1977, 1978; Environment Protection Group 
of the Ecology Office of the CAS Zoology Institute, 1978; Cui Yuyan [1508 
3768 5888], 1978); there have also been tests using fish-brain 


cholinesterase, serum transaminase, fish=blood-0-glycyl propionate dehydrase, 
the effect of toxic substances on the dehydrogenase isozymogram for tish 
lactic acid. (CAS Institute of Hydrobiology, 1976, 1977; Yang Duan [2799 


4551], 1979, 1980, 1981.) Monitoring and evaluation of many rivers were 
conducted using fish, bethons, algae and microorganisms. (Wang Shida [3769 
1102 6671] et al., 1981; Liu Baoyuan [0491 0202 0337] et al., 1981; Xie 
Cuixian [6200 5050 8300], 1980; Huang Yuyao [7806 3768 3852] et al., 1979; 
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Gao Wei [7559 4885] et al., 1980; Zhu Yuke [4376 3768 3784] et al., 1981; 

Yan Jingsong [7346 0079 2646] et al., 1980; Qi Sang [2630 2718]et al., 1982; 
Laboratory Six of the Hubei Institute of Hydrobiology, 1978; the Environ- 
mental Protection Group of the CAS Zoology Institute's Entomological Ecology 
Laboratory, 1978; the Hydrobiology Group of the Qinghai Biology Institute's 
Ecology Laboratory, 1978.) Laboratory Six of the Hubei Institute of Hydro- 
biology (1978) also published four investigative reports on pollution in 

Lake YE. The Beijing Environmental Protection Institute (1987) investigated 
river self-purification. The Environmental Protection Group of the CAS 
Zoology Institute's Ecology Laboratory (1978) reported a biological investiga- 
tion of pollution biology in river W. Wang Shida et al. (1980) believed that 
an abundance of bethons is related to the steady eutrophication of Guanting 
Reservoir during the 20-plus years since its construction. He Xiqin [6320 
6932 0530] et al. (1980) investigated the effect of Shanghai's (western 
districts) sewage on fish at the mouth of the Chang Jiang. They believe that 
fish deaths were due to the pollution-induced low level of dissolved oxygen 

in the water and were related to levels of ammonia, nitrogen and copper, which 
exceeded the concentrations safe for fish. Yang Huifang [2799 1920 5364] et 
al. (1981) investigated the biological methylation of [?neutral] mercury and 
the distribution of organisms resistant to mercury. In the area of ocean 
pollution research, Wu Baoling [0702 1405 6875] (1980) reported the discovery 
for the first time in the China Sea of the organism used in pollution research 
experiments--Ophryotrocha puerilis. Sun Daoyuan [1327 6670 0337] et al. (1978) 
discussed the advantages of using Capitella capitata as an indicator of organic 
pollution in coastal waters. Fan Zhengang [5400 2182 0474] (1978) evaluated 
tidal-zone environmental capacity from the biocoenose composition therein, 

Tan Yanxiang [6223 3601 5046] et al. (1982) investigated the use of Arca 
subcrenata as an organic indicator of mercury pollution in bays Still 
another report pointed out that heterotrophic/chromium-resistant bacteria 
populations could serve as an important indicator of chromium pollution in 

the tidal zone and coastal areas of Jiaozhou Bay (Chen Hao [7115 4110] et al., 
1981). Chen Kuanzhi [7115 1401 2535] (1979) explored four diversity indices 
as well as measures of homogeneity and stated the belief that the key problem 
in field sampling is how to employ available manpower to collect representa- 
tive samples. Throughout the country, many other research units, colleges and 
universities, water-management and environmental-protection monitoring agen- 
cies and the like conducted much work in the biological monitoring of water 
area pollution and the biological evaluation of environmental quality. 


4. Biological Control Plays a Role in the Prevention of Water Pollution 


Biological degradation and biological purification have played very active 
roles in our country over the last 10 years. On the one hand, there is much 
sewage and wastewater to be processed, to much of which the methods of bio- 


logical purification have been applied. On the other hand, much bas‘c 
r 
] 


research has achieved considerable progress, such as the utilization of alga 
and algal turntables to process wastewater from textile printing and dye 
plants (Shanxi Knitting Mill et al., 1976; Nanjing University, Biology Depart- 
ment, 1977; Zhu Yuke et al., 1979). Li Zuyi [2621 4371 5030] et al. (1979) 
reported that petroleum yeast wastewater can meet state discharge standards 
for industrial enterprises after undergoing two stages of biochemical 





treatment, including the completely mixed activated sludge process and bio- 
logical contact oxidation. Wang Shicong [3769 0013 5115] (1979) improved 
methods of identifying and counting various kinds of microorganisms used in 
biological turntables. Laboratory Four of the Hubei Institute of Hydrobiology 
(1976) published "A Chart of Microorganisms Used in Processing Wastewater." 
Laboratory Six of the CAS Institute of Hydrobiology (1981) carried out observa- 
tions of microorganisms in the biochemical test pool of a chemical plant. The 
wastewater treatment plant of the Shanghai Petrochemical Factory, and Labora- 
tory Five of the CAS Institute of Hydrobiology (1981) made preliminary inves- 
tigations of algal oxidation ponds. Zhang Yongyuan [1728 3941 0337] et al. 
(1979, 1980, 1981) investigated the self-purification mechanism of aquatic 
ecosystems with respect to organic phosphorous agricultural chemicals and the 
transfer and reduction of hexachlorocyclohexane and discussed the mechanism of 
the oxidation pool method of purifying wastewater containing agricultural chem- 
icals. Deng Xingming [6772 2502 2494] et al. (1980, 1981) reported the effect 
on biological treatment of the helotistic system of phomidium foveolarum, a 
variety of fresh-water algae that breaks down hydrocarbons in petroleum and 
purifies refined petroleum, and of the sulfide content of refined-petroleum 
wastewater. Wu Renjian [0702 0086 1017] (1981) examined the problems of 
water-body eutrophication and controlling water flowers and blue-green algae. 
The Environmental Protection Group of the CAS Botany Institute's Laboratory 
Two (1981) carried out investigations and experiments concerning the purifica- 
tion capacity of higher aquatic plants in the eastern suburbs of Beijing. Dai 
Quanyu [2071 0356 5940] (1982) stated that plants could be divided into three 
groups with respect to their absorption of heavy metals--insufficient quantity 
absorbed, suitable quantity absorbed and an excessive quantity absorbed--and 
argued that the latter should form the focus of environmental protection 
research. Wang Shuhua [3769 3219 2651] (1980) reported on the role of 
bivalves in purifying turbid sea water. 


Qian Bingjun [6929 4426 6874] (1982) discussed the techniques and prospects 
for biological fluidized-bed processing. The Zhejiang Environmental Procec- 
tion Institute (1981) and the CAS Hydrobiology Institute et al. (1981) 
separately carried out experiments on the use of this process to treat waste- 


water engende! in textile printing and dyeing and petroleum refining. Liu 
Xuegong [049 31 0501] et al. (1981) experimented with the activated carbon 
absorption-biooxidation process, which he believes can be used to purify waste- 


water and regenerate activated carbon, Yu Ganshen [0151 3227 3947] (1982) 
examined the problem of improving biological treatment of wastewater produced 
in textile printing and dyeing. Shui Zhenhua [3055 2182 2651] (1982) experi- 
mentally employed mesothermal anaerobic digestion to process liquid wastes 
produced in liquor distilling. Effective biochemical processing was employed 
to treat second-stage soda-pulp wastewater (Shejiang Minfeng Paper Mill, 1981). 
Deng Jiaqi [6772 1367 7871] et al. (1981) reported studies on the effect o! 
bacterial transformation on nitrochlorobenzene. 


Sifted bacteria varieties and the two-step facultative anaerobic-aerobi: 
nethod were used to process wastewater from mixed explosives containing 
trinitromethylbenzene and dinitrobenzene (TNT Wastewater Biochemical Process- 
ing Experimental Group, 1981). Yang Yanxi [2799 1750 1585] et al. (1980) 


‘ 


selected three strains of bacteria that degrade hexogen. The CAS Microbiology 
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Institute et al. isolated eight bacterial strains for use in productive tests 
of wastewater containing TNI-DNN mixed explosives and carried out research in 
bacterial degradation of sulfocyvanate (Xie Shuhua [6220 2885 5478] et al. 
1980; CAS Microbiology Institute, 1980; Xie Haijun [6043 3189 6511] et al., 
1980). Chen Jianbin [7115 0256 2430] et al. (1980) investigated dominant 
veast and its characteristics in the biological treatment of wastewater con- 
taining phenol. Zhou Qunying [0719 5028 5391] et al. (1980) studied 
Sphaerotilus in sludge balls. Xie Shumin [6220 3219 2404] et al. (1980) 
investigated filamentous bacteria in dilatable activated sludge. The CAS 
Institute of Biology in Chengdu (1981) conducted experimental studies on 
growth conditions for filamentous bacteria in the wastewater of the vinylon 
industry and on the ecological factors involved in and the prevention of 
"the dilatation of filamentous bacteria." 


Jiang Lirui [5592 4539 6904] (1981) experimentally employed 10 percent 
polvacrylamide gel to imbed the pseudomonas baccilus B; and found that the 
enzume activity of this bacterial strain was almost 100 percent greater than 
that of natural bacteria and that the half-life of bacteria solidified on 
columns was about 20 days. The Atomic Energy Utilization Institute of the 
Chinese Academy of Agricultural and Forestry Sciences (1977) used a radio- 
isotope tracer to prove that, under suitable conditions, the biomembrane 
accounts for 78 percent of all cyanide purification and that much cyanide 
participates in microorganic metabolism, thus confirming that the biomembrane 
continuously treats pollutants consisting of cyanogen. Wu Yangshan [6762 
2254 0610] et al. (1980) examined the mechanism involved in biological contact 
oxidation. The Shanghai Gaoqiao Chemical Plant et al. (1977) adopted the two- 
step hydrolytic-biochemical method to treat wastewater generated in acrylo- 
nitrile production. Studies of the degradation mechanism and process for 
agricultural chemicals in the soil are also of relevance to the biological 
treatment of wastewater. For example, Zhang Shuiming [1728 3055 6900] (1982) 
studied the degradation of hexachlorocyclohexane in the soil and believed the 
process to be similar to that of DDT. In dryland soil, the chemical dehydro- 
hlorinated directly to produce pentachlorocyclohexene but, in flooded soil, 
experienced reductive dechlorination to produce the intermediate, penta- 


'_* 


hlorocyvclohexane, and then dehydrochlorinated to produce tetrachlorocyclo- 

rexene. Gu Zonglian [7357 1350 3425] et al. (1980) also investigated the 

egradation of hexachlorocyclohexane by microorganisms in moist soil. In 
lition, many experiments have also been conducted on the degradation of 


Jastewater and the destruction of viruses in water by bacteria and yeasts 
‘a4 Ruixia [7456 3843 7209], 1980; the CAS Microbiology Institute et al., 
J); Weng Suying [5040 4479 7736) et al., 1980; the Guizhou Provincial 
Environmental Protection Institute, 1981; Chen Jianbin, 1981; Ling Po [0407 
3134], 1981). 


r ‘re Progress Achieved in Applied and Mechanical Studies of Atmospheri:« 


tion and Plants 


Beginning in 1974, the Beijing Afforestation and Atmospheric Purification 
Coordination Group (1978) focused on a single factory and investigated, 
measured and analyzed changes in atmospheric SO») concentrations in forested 
ind nonforested areas around the factory as well as the SO, absorption 
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long term. Of these, emphasis can be placed on initiating research on the 
protection and propagation of rare or endangered species--their individual 
ecologies, their reproductive capacities, the smallest areas required to 
preserve their biosystems and the procedures and measures necessary to effect 
ecological pvotection. We must organize our forces to conduct this research 
vigorously. While setting up and developing various types of natural pre- 
serves, we must select the most representative of their number and carry out 
systematic investigation of the species therein, thoroughly study the func- 
tions of preserves, employ quantitative approaches to explain the ecological- 
economic effects of preserves, and undertake planning for and research on 
resource conservation and use, control standards and technology. 


In addition, we must further emphasize research in areas such as the effects 
of pollution on the structure, function and level of every kind of ecosystem; 
the construction of biological models of the ecosystem and the methodology 
for mathematical modeling; the creation of models for polluted ecologies; 
predicting and forecasting the effects of pollution on the stability, popula- 
tion structure, dynamics, material cycle and energy exchange of an ecosystem; 
and furnishing a basis for planning to improve the environment and to effect 
zoning. We must further study the adjustments that occur within and between 
ecosystems and ecosystem control and balance. We must study the effects of 
pollution-induced regional and global changes on the biosphere and biological 
resources. And we must also further strengthen basic theoretical and applied 
research work on biological purification and biological degradation; estab- 
lish good data banks on the biological effects of pollutants and complete 
stores of biological specimens; and strengthen basic biological research on 
the toxic mechanisms of poisonous substances in organisms (including humans) 
and on cancerations, aberrations and mutations indiced by environmental 
ractors. 
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APPLIED SCIENCES 


WEAPONS ASSIGNMENT MODwI, FOR AIR DEFENSE OPERATION 


Beijing XITONG GONGCHENG LILUN YU SHIJIAN [SYSTEM ENGINEERING-THEORY AND 
PRACTICE] in Chinese No 1, 1984 pp 30-34 


[Article by Wang Qin [3769 0530]] 
{Text ] 
I. Introduction 


1. To direct the proper use of weapons during battle is an important func- 
tion of the tactical command and control system. It consists of many 
subfunctions: threat evaluation, weapon assignment, target designation, and 
weapon status monitoring. This article discusses the problem o* weapon 
assignment and threat evaluation of airborne targets for a ship-based com- 
mand and control system, Since the primary aerial threat for ships is 
cruise missile, the aerial targets discussed in this article refer to mis- 
siles; but the formulas presented and the methods of calculation can also 

be applied to airplanes. 


2. The information about aerial targets is obtained using early~warning 
radars, discriminators, communication and data-chain devices. This informa- 
tion provides the basis for threat evaluation of aerial targets. But cur- 
rent ship-based detection equipment cannot estimate the offensive capability 
or intention of aerial targets; it is necessary to rely on the judgment of 
tactical commanders to complete the automatic processing procedure. 


It. Threat Evaluation 


3. A threatening target is defined as an enemy target which, if allowed to 
enter the airspace of the ship without being intercepted, will hit the ship 
in question or other ships in defense zone. When the ship airspace is 
threatened by a large number of targets, the closest target or the one that 
poses the highest threat should be the first target to defend against. 


4, To evaluate the threat of aerial targets is a critical function of the 


command and control system. On the basis of the target information gathered 
by the early-warning radars, one can calculate the target arrival time as a 
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reliable warning parameter. The so-called arrival time is the time interval 
between target detection and the instant when the target reaches the ship. 
the radial distance R of the target detection by the early-warning radar is 
a function of time, its rate of change R can be obtained by differentiating 
the radial distance, and the target arrival time can be expressed as 


R 
‘re -r 
R (1) 


Equation (1) can accurately predict the arrival time of a target approaching 
the ship along a straight line and traveling at constant speed; most anti- 
ship missiles follow this type of motion during an attack. However, for a 
target not headed directly toward the ship, only an approximate arrival time 
can be calculated from equation (1). Generally speaking, due to disturbances 
of the atmosphere and the guidance system, cruise missiles do not travel 
along a straight line at constant speed; therefore, the arrival time calcu- 
lated from equation (1) is only approximate. 


5. Aerial targets generally approach the ship either along a straight-line 
trajectory or along a curved trajectory. A target which travels along a 
straight line at constant speed is said to follow a straight-line trajectory. 
A target which dives toward the ship from high altitude is said to follow a 
curved trajectory. The trajectory of a target that does not pass through 
the ship, i.e., when the CPA distance is not zero, is also classified as a 
curved trajectory. 


Methods of calculating the arrival times of the two types Of trajectories are 
dis: ussed in Ref [3]. Study shows that for a constant speed, constant alti- 
tude target, the arrival time calculated from equation (1) approaches the 
actual arrival time; but for a diving target which changes altitudes, the 
equation is no long2r applicable. In Ref 3, a general formula is applicable 
for different types of target motions has been derived: 


2 (2) 





where } ; R and R are respectively the radial 
distance and radial velocity of the target. 


6. The results of Ref 3 show that it is feasible to use a threat warning 
parameter based on the radial dis‘ance of the incoming target; this method 
is effective even in an interference environment. The limitation of this 
method is that there is a time delay associated with the calculated warning 
parameter. 


The arrival time t and T calculated from equations (1) and (2) can both be 
used as warning parameters, but t is more accurate for close range warning, 
and T is more accurate for long range warning. In practice, one can choose 
t or T as the warning parameter based on the initial detection range. 
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7. The relative degree of threat of each target can be evaluated using the 
following three criteria: 


(1) Predicting the arrival times of all targets which enter the air space 
of the ship and assigning the highest threat to the one with the shortest 
arrival time. 


(2) Estimating the effectiveness of the defensive weapon against the threat- 
ening target. 


(3) Assessing the degree of failure of the defense system in achieving the 
desired results. 


These three criteria provide a complete threat evaluation system covering 
both subjective and objective points of view. But one can also use criterion 
(1) alone to evaluate the relative degree of threat of each target. If the 
threat evaluation is based on criterion (1) only without taking into account 
defensive actions, the resulting threat will be overestimated, i.e., it 
represents a conservative strategy. Since criteria (2) and (3) involve de- 
fensive actions against the targets, they will inevitably cause time delays 
and may lead to dangerous consequences. Therefore, although criteria (1), 
(2) and (3) provide a complete threat evaluation, they are not feasible in 
practice. 


Practical threat evaluation systems are primarily based on arrival times. 
The degree of threat of each target is sequentially ranked according to 
when the target (if not intercepted) will reach (and hit) the ship. The 
ranking of a target will change only if it is intercepted by a defensive 
weapon or if it hits the ship. When a target is intercepted or hits a ship, 
its degree of threat is nullified. 


Another methed of threat evaluation is based on some power of the arrival 
time. The power of arrival time is a function of the probability that a 
target will survive after the defensive action. Since this method also in- 
volves complicated calculations of the chcracteristics of defensive weapons 
which will result in time delays in threat evaluation, it is of Limited 
practical value and therefore seldom used. 


8. Now let us discuss the mathematical problem of threat evaluation for 
multiple-sortie aerial targets. During the search operation of a ship-based 
warning radar, the number of targets detected by the antenna and their 
flight directions are random. The arrival times of all the targets detected 
during each radar scan can be considered as elements of a set Ty; 


Te (tul0< i oo, m=}, 2, 3, «, Ff) (3) 


where i is the radar scan number 
m is the target number 
Ty is the set of target arrival times during the ith scan 
tmi is the arrival time of the mth target during the ith scan 
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The problem of threat evaluation is to find the targets with the shortest 
arrival times. These targets also form a set 


Ki =(k \min (teilterET i} } (4) 


where Kj is the target set with the shortest arrival times during the ith 
scan; k is the sequence number of the target with the shortest arrival time. 


For a target which will pose a threat to the ship, it will appear in every 
radar scan subsequent to the ith scan, and its arrival time will remain the 
shortest. In other words, the threatening target is determined by finding 
the intersection of all the sets which contain the target k, tk \ all K.dk) 


'n (K JK iDk) 
mur, (5) 


Equations (3), (4), (5) can be used to describe the process of threat 
evaluation of multiple sorties aerial targets. 


III. Weapon Assignment 


9. The primary function of ship-based defensive weapons is to prevent dam- 
ages to the ships in the defense zone by intercepting the aerial targets. 
Therefore, in weapon assignment one must consider: (1) the degree of threat 
xf the targets; (2) the useability of the defensive weapon system; and (3) 
the effectiveness of the defensive weapon system. 


In 1973, O.F. Forsyth suggested two different methods of weapon assignment. 
The first method is based on the relative degree of threat of each target. 
While this method is quite simple, it may result in random assignment in 
defense against multiple sortie targets because of the real-time variations 
in relative target threat values. 


The second method takes into consideration the real-time variation and the 
Classification of threat of each target in the threat evaluation table. Wea- 
pons are directed to the most threatening class of targets until all the 
weapons are exhausted. This method of assignment can also accommodate the 
reassignment of weapons; i.e., weapons which had already been assigned to 

a class of targets of lower degree of threat can be reassigned to targets 
which had evolved from a non-threatening class to the most threatening class. 


A comparison of these two methods shows that the first method only considers 
targets with the highest threat and the useability and effectiveness of the 
weapon; it does not take into account the defensive actions already taken. 

If a target with higher threat appears after weapon assignment is completed, 
one can only redirect the fire power after an intercept is made. The second 
method not only considers the most threatening target, the usability and 
effectivensss of the weapons, it also takes into account defensive actions 
already taken as well as the possibility of changing the original defensive 
actions. The weapons assignment is always directed at targets of the highest 
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threat class. But, changing the weapon assignment may not be practical. 
Therefore, the second method is generally used to implement new weapon as- 
Signment before the weapons are launched. 


Of the two methods of weapon assignment, the first is simpler and easier to 
implement; the second is more practical but harder to implement because of 
its complexity. In practice, a compromise method can be used which considers 
the following factors: 


(1) The threat values of targets are ranked according to the order of arrival 
at the ship (if not intercepted). 


(2) Once the order of target threat value is determined, it will not change 
until the target is intercepted or reaches the ship; it does not vary with 
time. 


(3) Weapon assignment is aimed at the target with the highest threat value, 
and the assignment plan is maintained until either the target is intercepted 
or reaches the ship. 


In addition, the first consideration in weapon assignment should be self de- 
fense; regional defense is of second priority [2]. 


10. The useability of defensive weapon system referes to its status at the 
time of weapon assignment. A weapon system is useable if it is in good 
condition and has not been assigned a mission. In addition, for a missile 
System, it is useable if the launcher is already loaded or if there are 
sufficient number of missiles in storage; for a ship-based gun to be useable 
there must be sufficient supply of shells. 


The useability of defensive weapon system is measured using a discrimina- 
tion criterion and the necessary data are displayed on the weapon assignment 
control panel of the command and control system. The process of weapon as- 
signment is carried out if a weapon system is useable; otherwise one must 
wait until one of the launch channels is released from its current mission 
before it can be assigned to other targets. 


The effectiveness of a defensive weapon refers to the effective range, accur- 
acy, launch rate, and the flight speed of the warhead; it is also measured 
using a discriminaton criterion, and displayed on the weapon assignment con- 
trol panel. 


IV. The Threat Evaluation and Weapon Assignment Procedure 


11. In practical application, threat evaluation and weapon assignment are 
combined into a single process known as the TEWA procedure; in other words, 
the evaluation of target threat and the assessment of weapon useability and 
effectiveness are carried out at the same time to provide the necessary 
data for making tactical decisions in weapon assignment. TEWA calculations 
are carried out for targets in the short table of the threat evaluation 
table. The number of targets in the short table is equal to the number of 
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launch channels on the ship. The TEWA procedures starts from the target 
threat evaluation and ends with the issuance of "target designation" command. 


The effective range of each type of defensive weapon is known in advance. 
The effectiveness of an intercept is determined by jointly considering the 
target threat and the effective range of the assigned weapon. Consider an 
incoming target being intereepted along its course by a warhead (a missile 
or a cannon shell); to achieve an intercept the warhead either scores a 
direct hit or explodes in the vicinity of the target to prevent it from 
hitting the ship. A successful intercept along a straight-line trajectory 
can be represented by the following geometric relation: 


Rm = Ra + Rr (6) 


where R, is the radial distance of the target 

m=1, 2, 3,...j is the target sequence number 

Ra is the flight distance of the defensive warhead; 

Rr is the distance traveled by the target between the time of target 
detection and the time of intercept 


Rr = Vm (tp + tr) 
where Vp - So is the target radial velocity 


tr is the flight time of the warhead between launch and intercept 
ty is the response time of the defensive system, i.e., the time between 
target detection and launch of defensive warhead 


It should be pointed out that equation (6) applies only to the situation of 
Straight-line intercept. For intercepts along a curved trajectory this equa- 
tion is only an approximation. If the target does not travel in the radial 
direction, there exists a small angle between the direction of target motion 
and the radial velocity direction; this angle increases with the CPA distance 
between the target motion and the ship. But for a target which poses threat 
to the ship, this angle should be quite small. Equation (6) represents the 
Situation for a target with the most severe threat. For simplicity in TEWA 
Calculations, this angle can be neglected without introducing large errors 
in threat evaluation. 


By introducting tag = R,/Vm and tm = Ryp/Vp, equation (6) becomes: 
ta = tm - (tp + ty) (7) 


Equation (7) is a formula used in act’‘al TEWA data processing. Inside the 
parenthesis tp is a parameter related to the effective zone of the defensive 
weapon; it has two different values corresponding to the far side and near 
side of the effective zone. t, is the response time of the defense system. 
The quality within the parenthesis represents the time required to achieve 
intercept, or simply the intercept time. In equation (7), t, is the target 
time of arrival which can be calculated from equation (1) or (2). ta, is the 
difference between the target time of arrival and the time of intercept, 
which represents the time remaining for a defensive weapon to intercept 

a particular target. ta is defined as the time of assignment of the 
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defensive weapon. It has two different values corresponding to the dif- 
ferent intercept times. The minimum value of ta ccrresponds to the largest 
value of intercept time; i.e., the earliest time of assignment tar represents 
the time remaining for a defensive weapon to intercept a target at the far 
side of the defense zone. The maximum value of ta corresponds to the small- 
est value of intercept time; i.e., the latest time of assignment taj repre- 
sents the time remaining for a defensive weapon to intercept a target at the 
near side of the defense zone. As the target gets closer, both values of ta 
gradually decrease; first, tarp becomes zero, indicating that it is no longer 
possible to assign weapons to intercept the target at the far side; then, 

tar also becomes zero, indicating that intercepting the target at the near 
Side is no longer possible. It can be seen that t, is actually the decision 
time for weapon assignment. The decision to assign a weapon against a parti- 
cular target must be made before time ta); and transmitted to the weapon 
System in order to intercept this target. 


12. On the basis of the above discussions, one can design the following TEWA 
computational procedure: 


(1) From the main trajectory tables in the computer, obtain real-time data 
on the radial distance R, radial velocity R and bearing of the individual 
targets and the target sequence number; 


(2) Calculate the arrival time using equation (1) or (2) based on the ini- 
tial values of target radial distance; 


(3) After each scan, calculate in real time the arrival time of each target 
and store in the data file; 


(4) Arrange the targets in the data file in the order of increasing arrival 
times; 


(5) According to the arrival times, assign a sequence number to each target 
to construct a threat evaluation table; 


(6) Based on the number of launch channels on the ship, construct a short 
table by extracting the targets from the threat evaluation table; 


(7) Use equation (7) to calculate the times of assignment typ and ta; for 
each target in the short table and enter the data in the short table; 


(8) Check the useability and effectiveness of the ship-based defensive 
weapons systems against each target in the short table and enter the data 
in the short table; 


(9) On the basis of the target and weapon information given in the short 
table, a tactical decision is made by the commander with regard to weapon 
assignment; 


(10) The commander operates the "target designation” key to initiate the tar- 
get designation procedure, and transmits the target information to the as- 
signed weapon systems. 
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Upon initiation of the target designation procedure, the TEWA procedure has 
now been completed for processing a particular target. The decision of 
weapon assignment against any target must be made before tar = 0 in order 

to intercept the target at the far side of the defense zone; it must be made 
before ta;= 0 in order to intercept the target at the near side of the de- 
fense zone. While a "target designation" decision made after ts; = 0 may be 


accepted by the weapon system, it cannot ensure successfwl intercept of the 
target. 


12 
CSO: 4008/351 
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LEADER OF ANTARCTIC SURVEY TEAM INTERVIEWED 
OWO040548 Beijing XINHUA Domestic Service in Chinese 1145 GMT 3 Nov 84 


["Newsletter" by reporters Qiu Weimin and Zhu Youdi: "With Iron Will To Build 
Station on Polar Land--an Interview With Chen Dehong, General Director of the 
Survey of the Antarcticaand Antarctic Ocean"--XINHUA headline] 


[Excerpts] Beijing, 3 Nov (XINHUA)--Last evening we interviewed Chen Dehong, 
general survey director and deputy director of the State Oceanography Bureau. 
Chen will soon lead China's first scientific survey team to Antarctica and 
Antarctic Ocean. He told us during the interview: Comrade Deng Xiaoping's 
inscription "Made Contributions to Mankind's Peaceful Use of the Antarctica” 
expresses the wish and resolve of all of us who are taking part in the coming 
survey activities. We will carry out actual work to erect China's first 
scientific survey station on the barren rocks of the Antarctica and complete 
a summer survey of the polar land and the Antarctic Ocean. 


Chen Dehong told us: All members of the survey team will come to Shanghai 
on 10 November for collective training prior to departure. All preparations 
are now complete. The leading comrades of the party Central Committee and 
State Council are very interested in the survey activities and have given 
many important instructions. All areas across the country have also rendered 
great support in both human and material resources. All this has provided a 
reliable guarantee of the success of our forthcoming survey activities. 


Chen Dehong said: It will take us almost a month to sail across the vast 
ocean. We will traveled more than 10,000 nautical miles before reaching land 
to build the station on Antarctica. Many difficulties are bound to occur. 
But we have made every preparation to deal with any accident. 


CSO: 4008/94 
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APPLIED SCIENCES 


LARGE PLASMIDS IN PSEUDOMONAS ISOLATED 





Dalian HUANJING KEXUE XUEBAO [ACTA SCIENTIAE CIRCUMSTANTIAE] in Chinese No 3, 
Sep 84 pp 291-295 


[Article by Cai Baoli [5591 1405 4539], Gao Caichang [7559 2088 2490] and 
Jiao Ruishen [3542 3843 6500], all of the Institute of Molecular Biology, 
Nankai University: "A Simple Method for the Isolation of Large Plasmids 
in Pseudomonas" |} 





{Summary} A simple method is described for the isolation of large plasmids 
in Pseudomonas. A 4 ml sample of a culture growing in nutrient broth to an 
optical density at 600 nm of 1.0 was centrifuged. The cell pellet was 
suspended in 1 ml of TE buffer (50 mM Tris, 20 mM Na,EDTA, pH 8.0) and lysed 
with 2 ml of lysing solution (3 percent SDS, 0.2N NaOH). After the solution 
had been left on ice for 10 minutes, 1 ml of TS solution (1M Tris, 4M NaCl, 
pH 7.0) was added and the mixture was left on ice for another 30 minutes. 
The suspension was centrifuged, and the supernatant was mixed with an equal 
volume of ethanol. The mixture was incubated on ice for one hour and then 
centrifuged. The pellet was dissolved in 0.1 ml of TES solution (50 mM Tris, 
5 mM Na, EDTA, 50 mM NaCl, pH 8.0) and extracted with 0.1 ml of chloroform. 
The aqueous solution containing plasmid DNA can be used directly for agarose 
gel electrophoresis and restrictive endonuclease analysis. 
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LIFE SCIENCES 


STUDY, ASSESSMENT OF RADIOACTIVE DOSE ON CHINA'S POPULATION 


Taiyuan FUSHE FANGHU [RADIATION PROTECTION] in Chinese No 3, 10 May 84 pp 198- 
202 


[Article by Pan Ziqiang [3382 5261 1730]] 





[Abstract] The article describes the necessity and prospects for developing 
ways to assess China's national population dose and discuss some noteworthy 
problems in this area. 


[Text] The national population dose is defined as the radioactive dose from 
both natural and artificial sources which is received by the entire Chinese 
population. By an assessment of the national population dose, we mean a 
quantitative appraisal of the quality of the nuclear environment, i.e., a 
quantitative measurement and evaluation of all types of human exposure to 
radiation and radioactive sources. Such an assessment is of central import- 
ance in current work in radiation protection and environmental conservation 
and is urgently needed. Indeed, without such an assessment it is impossible 
to provide comprehensive, coordinated management, grasp the key difficul- 
ties, and formulate appropriate control standards and procedures, nor can 
administrators target specific goals to maximize effective control. A na- 
tional population dose assessment is also needed to develop better and more 
accurate methods for measuring radiation, to stimulate research into models 
and criteria for describing occupational and environmental radiation, and to 
unify research work in radiation safety and environmental conservation into 
a single organic whole. 


1. Need for Research and Assessment of the National Population Dose 


The development of nuclear research and technology in China has reached a new 
stage in which nuclear energy has been targeted as one of the chief areas 

for development; nuclear energy will undergo ra-id development during the 
next 2 decades. Nuclear technology and radioactive isotopes will be employed 
both more widely and more intensively. However, for historical reasons there 
is a popular misconception which lumps all nuclear research and technology 
together with nuclear weapons and has caused widespread psychological mis- 
givings; in addition, because of mismanagement and other causes, nuclear 
accidents have occurred in China and aggravated the popular mistrust. The 
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foll.wing problems must therefore be addressed publicly as soon as possible: 
1) What are the radiation-related ’azards to workers involved in nuclear 
engineering and the use of radicactive isotopes? 2) How dangerous are nu- 
clear power plants to the surrounding population? The history of the develop- 
ment of nuclear engineering in the West has demonstrated that nuclear tech- 
nology is safe; in addition, nuclear energy is quite clean and much less 
harmful to the environment than coal-buring power stations. Given this 
experience in the West, the question thus naturally arises of the situation 
existing in China. The answer will require quantitative data on the contri- 
bution of nuclear technology and radioactive isotopes to the national popu- 
lation dose. 


From the viewpoint of formulating national safety and environmental protection 
~olicies (in particular, an environmental energy policy), the first problems 
to consider are: 1)What safety “baseline” should be adopted as appropriate 
for industry (/.e., what degree of risk can be tolerated)? What safety 
baseline should be adopted by the nuclear industry? 2) In terms of environ- 
mental protection, which nuclear resources are most appropriate for develop- 
ment? How do the nuclear and coal-burning power stations in China compare 

in terms of hazard, assuming equal capital and power-generation costs? 

3) China's ore deposits are intermixed with appreciable amounts of radio- 
active materiais--what risks does this present in terms of the national 
population dose? Which is greater, the radiation dose produced by the nuclear 
industry or the dose which the nuclear materials themselves are capable of 
producing? With regard to environmental radiation protection, what are the 
main problems currently requiring solution? Which administrative goals 

should be targeted for maximum effectiveness? Before these questions can be 
answered the problem of national population dose assessment must first be 
resolved. 


The 26th volume of the proceedings of the International Council on Radiation 
Protection summarizes much of the progress which has been made in research 
on radiation hazards. It is clearly pointed out that for doses below a 
limiting value, radiation injury occurs randomly without a threshold; the 
size of the dose is related to the effective probability of an injury but 
not to the severity of the injury. We thus see that estimates of the col- 
lective dose become very important as a basis for assessing radiation risks. 
If the radiation levels are low enough so that elaborate protective measures 
are not required, it would be possible if radiation injury were a threshold 
effect to guarantee safety simply by keeping the dose below the threshold. 
Since radiation injury is not a threshold effect, however, even low dose 
levels can cause large collective doses because many people are often ex- 
posed, and any risk assessment must deal very carefully with this problem. 
Stringent safeguards are taken in reactor piles and processing plants, where 
the potential health and environmental risks are greatest; as a result of 
these measures, in general only about 0.1 percent of the workers receive 
doses exceeding the permissible limit, so that nonrandom injuries are even 
less frequent. For these workers, it is thus the random radiation-related 
risks which require analysis, and the collective dose must be taken as the 
basis for quantitative risk assessment. Of course, serious consideration 
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must also be given to high occupational doses received by the general popula- 
tion and to the exposure of key resident worker personnel. We thus see that 
from the stendpoint of modern radiation protection, risk assessment must be 
based on estimates of the collective dose received by the entire population, 
i.e., the national population dose. 


Research on the national population dose is receiving serious attention in 
countries throughout the world. Preliminary national population dose assess- 
ments have been made in many countries and research is continually expanding; 
in some cases yearly reports and regulations are published. For example, in 
1975 the Bundestagof the Federal Republic of Germany resolved that the govern- 
ment shou!d provide it with an annual report ("Environmental Radioactivity and 
the Radiation Burden") to be issued publicly after careful examination by the 
Bundestag. Numerous government-affiliated research and industrial groups 

have carried out much research and measurement work, and the first annual 
report was published in 1978. In order to complete the measurement of 
penetrating radiation from external sources, arrangements were made for 13 
research institutes to perform measurements in 30,000 buildings and at 

25,000 locations in the open country. Japan has established the “Fact-Finding 
Committee on Basic Data for Estimating the National Population Dose” to assess 
public exposure. Shortly after its establishment in the 1950's, the United 
Nations Science Council on the Effects of Atomic Radiation (UNSCEAR) focused 
its attention on the effects of nuclear explosions, but its concern has 
gradually shifted to encompass research on all types of radioactive sources. 
Its annual report generally contains two sections, one dealing with radia- 
tion levels and the other with radiatior effects. The first section is in 
fact an assessment of public radiation doses throughout the world. 


In summary, we see that the rapid development of methods for national popula- 
tion dose assessment is clearly necessary for China's economic development, 
for the forrulation of nationa! safety and e. ironmental protection policies, 
and for the ‘mplementation of modern radiation protection measures. 


2. Focus of National Population Dose Research and Assessment 

The following main areas must be addressed: 

1) The dose from natural radiation. This includes the contributions from 

penetrating external radiation from ratural sources and internal radiation 
from natural radioactive isotopes. 

2) Changes in natural radiation levels associated with cine development of 

technology. This includes all types of radiocontaminated ores and the ma- 


terials used to construct power-generation facilities and railroads and high- 
ways. 


3) The dose produced by the nuclear industry. 


4) The dose produced by irradiation and by radioactive isotopes during medi- 
cal treatment and diagnosis. 
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5) The dose incurred through the use of nuclear technology and the handling 
of radioactive isotopes. 


6) The public dose caused by nuclear explosions. 


In addition to extensive measurement and fact-finding work, basic research 
on dose assessment and model development will be required in ordei to com- 
plete the work in the above six areas. in order to ensure accuracy, analy- 
tical measurement methods and standardized models should be employed. 


The dose-assessment models include: 1) total population dose models; 

2) environmental radiation models. Three types can be distinguished here-- 
models for natural penetrating radiation, models for internal radiation from 
natural radioactive isotopes, and models describing leakage of radioactive 
products from nuclear facilities in operation (there are also local, regional, 
and global models, the first two corresponding to distances within 100 and 
1,000 km from the site). 3) Models for industrial radiation risk assessment. 


The acquisition of basic data for national population dose assessment will 
require: 1) examination of the radiation factors inside and outside peo- 
ple's houses; 2) inspection of building and structural materials and research 
concerned with the “breathing” frequency of buildings; 3) examination of 
radiation levels in food supplies; 4) collection and evaluation of dose esti- 
mates. 


3. Feasibility of National Population Dose Assessment 


More precise measurement techniques and sufficient relevant data will be 
needed before thenational population dose can be appraised. This work should 
begin with field testing in a few localities or industries. The prerequisites 
for this work have been met in China. 


1, Measurement Methods. Both high-voltage ionization chambers and plastic 
scintillator dosimeters can measure penetrating radiation and are employed 
in environmental radiation monitoring; both types have been developed suc- 
cessfully and are now in the early stages of production. The high-voltage 
ionization chamber gives readings which agree to within 5 percent with the 
measurements made by the dosimeter developed by the Institute of Technical 
Physics in West Germany. Environmental thermoluminescent detectors (TLD) 
are now being used to measure ambient radiation; the results compare favor- 
ably with the measurements found using the TLDs exhibited at the Sixth 
International TLD Conference. Film badges worn at the waist and TLDs are 
now widely used to record occupation individualdoses, and total-body dosi- 
meters have been commonly used for years at some facilities. Methods are 
available for measuring and analyzing the most impartant natural and man- 
made radiations; published comparisons indicate that these methods generally 
yield accurate results. Work is also in progress on the standardization 

of analytical measurement techniques, and standards have already been drawn 
up for individual-dose TLDs and for analytical techniques based on measuring 
the concentration of cesium or strontium in water. Safety standards have 
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been established for y-dose levels, and notable progress has been made in 
sample standardization and in establishing guidelines for environmental] 
Y-radiation levels. 


2. Basic Materials and Methods. Routine procedures for monitoring external 
occupational individual radiation doses have been established at some nuclear 
reactor and processing facilities and much data has been accumulated. Much 
information on internal radiation has also been collected. Radiation safety 
workers have made numerous measurements and accumulated a wealth of data in 
uranium mining, extraction, smelting, processing, and enrichment facilities. 
The x-ray doses received by doctors have been examined in reports covering the 
Beijing Municipality and other areas. A sizable body of information has 
been collected concerning the exposure of workers involved with isotopes and 
radiation. The Science Commisssion on Radiation Protection convened the 
Technical Workshop on Occupational Radiation Dose Statistics and Assessment 
in 1981 in order to report on and stimulate work in occupational radiation 
assessment. Several relevant assessments of natural radiation for a few 
localities have been published. The topics covered in these reports include 
an evaluation of the natural radiation doses received in the Yangjiang Prefec- 
ture. Considerable material has also been accumulated regarding the concen- 
tration of radioactive materials in the environment, radiation levels inside 
buildings, and the latent energy of radon and its daughter nuclides. In 

1982 the Science Council on Radiation Protection held a conference at which 
the natural radiation and national population doses were discussed and as- 
sessed and the principal results were reported. Since then, our understand- 
ing of natural radiation measurement and national population dose assessment 
has advanced rapidly. Much data from environmental measurements has been ga- 
thered at all of our nuclear facilities, and research results are about to 

be published in some instances. Systematic material on nuclear fallout is 
also available. 


In summary, we see that China has essentially mastered the principle mea- 
surement techniques needed for national population dose assessment and has 
accumulated a considerable amount of basic data; preliminary experience in 
dose assessment has also been gained at several sites. Of course, if we 
adopt higher standards and view the matter more critically, we see that 
many problems still await solution with regard to both measurement techniques 
and assessment methods. For example, no quality standards have been estab- 
lished in China for environmental measurements, and hence some of the basic 
data is likely to be inaccurate. On the other hand, simple and precise 
techniques suitable for repeated measurements are not available for some 

of the measurement targets. For example, existing methods are clearly in- 
adequate for the multiple latent-energy measurements for radon and its 
daughter nuclides required in countless buildings throughout China. The 
assessment techniques are not without shortcomings, either, and we note 
that China's research remains at a primitive level. Nevertheless, in view 
of the steady progress in this area, we conclude that China has the basic 
tools needed for national population dose assessment. 
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4. Noteworthy Problems in National Population Dose Assessment 


As we have noted above, much work has been done worldwide on national popu- 
lation dose research. Since the end of the 1950's, UNSCEAR has published a 
collection of reports every 3 to 5 years. These reports compile the principle 
information relevant to radiation levels and public dose throughout the world 
and review the progress made in methods of assessment. The information and 
assessments contained in these reports have steadily become more extensive 
and detailed with time. A careful study of these materials will help China 
in its initial development of population dose assessment techniques and 
materials. However, the reports themselves contain some questionable as- 
sumptions and difficulties which require further analysis. The following 
points relevant to national population dose assessment in China may be noted: 


1) One must adopt a comprehensive and balanced approach to studying changes 
in the world radiation levels and public radiation doses. It is not suffi- 
cient merely to study how technological development can lead to an increase 
in the radiation dose incurred by mankind--one must also investigate how 
this dose can be reduced by means of technology. Table 1 lists the human 
doses from all the radiation sources compiled in UNSCEAR's 1982 report. The 
table shows that in all cases, the technologies listed have increased the 
human exposure to radiation. In fact, however, there are some technologies 
which have clearly reduced rather than increased the public dose. As an 
example, consider the construction industry. According to measurements 

made at 1,069 locations on public highways and sidewalks in Beijing, Kunming, 
and 9 other sites, y-radiation levels are distinctly and uniformly lower 
than in the open country; the average urban/rural ratio for these regions 
varies from 0.52 to 0.91 (the average is equal to 0.71). Measurements at 

195 sites along 13,000 kilometers of China's railways demonstrate that the 
average y-radiation levels are cnly 0.41 as high as in the countryside. 

The y-radiation doses along China's shipping routes are evidently even lower. 
The data described above can be used to calculate that the pudlic exposure to 
natural radiation on highways and sidewalks has dropped by fron 1 to 5 
percent and that the total dose has decreased by 0.2 - 1 percent. This de- 
crease is from one to two orders of magnitude greater than the percentage 
increase in the public dose caused by travel in airplanes. We thus see 
clearly that the results will be biased if we «creicer orly the increaser' 
public exposure due to air travel in our assessment of the impact of trans- 
portation and construction on public exposure. 


2) As regards the nuclear fuel processing cycle, here one must assess the 
occupational exposure of uranium prospectors, miners, and smelthing workers 
and the impact of these activities on the public dose. Very little sys- 
tematic information is available on the exposure caused by uranium prospect- 
ing, mining, and smelthing. Nevertheless, what little material has been 
published suggests that radiation during mining and smelthing constitues a 
large fraction of the total dose received during the nuclear fuel-handling 
cycle. Data published by the Nuclear Regulatory Commission in the United 
States indicate that mining accounts for roughly 50 percent of the public 
exposure and presents the primary risk at nuclear fu@l cycling f. -ilities; 
radiation in the mines accounts for 27 percent of the worker dose. Compared 
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with the situation in reactor piles and processing plants, the chances of a 
Catastrophic radiation accident during uranium mining and smelting are re- 
mote. Alihough there are many potential dangers ir reactor piles and pro- 
cessing plants, the stringent radiation safety and environmental protection 
measures at these sites reduce the probability of accicerts to very low 
levels. Ordinarily, the average annual dose received by workers at nuclear 
power stations is kept below 0.5 rem, and the corresponding figure for pro- 
cessors is generally around 1 rem. Under these conditions, radiation safety 
and environmental protection during mining and smelthing become more import- 
ant. In terms of long-range radiation effects, uranium mining has been 
found to be a particularly hazardous stage in the nuclear fuel cycle. Within 
the last year, the impact on public health of radon gas released from solie 
wastes and teilings at smelting plants has caused serious concern. In sum 
mary, the problems of dose assessment during uranium mining, prospecting, 
and smelting must be addressed very seriously, regardless of whether or not 
radiation injury is treated are a threshcld effect. 


3) Adequate attention must also be given to assessment of the radiation 
doses associated with the nonnuclear industries, particularly coal-burning 
power stations. UNSCEAR's evaluation of nonnuclear industrial radiation is 
confined principally to cozl-burningpower stations and to the plosphate 
fertilizer industry, but many aspects of radiation safety assessment in these 
two areas require further research. For example, in its calculation of the 
collective doses associated with coal-burning power plants, l/NSCEAR neglected 
the radiation produced by the residual ash, which is used as a structural 
material. According to data published in China and our own measurements, 

the ash residues used as structural materials in buildings tends to raise the 
interic: radiation levels. For example, y-radiation levels in Beijing build- 
ings with ash brick walls are 1.62 times higher than in the countryside; the 
corresponding figures for the bone-coal ash-residue bricks used in Hunan 

and Zhejiang lie between 2.5 and 8.2. If this radiation is included in the 
exposure estimates for coal-burningpcwer plants, we see that on this basis 
alone the latter may cause radiation doses far higher than in nuclear power 
plants. In addition, if we recall that China's ore deposits contain unusually 
high amounts of radioactive materials, it is clear that nonnuclear radiation 
dose assessments should not be ci: i1fined to the coal-power-generation and 
phosphate fertilizer industries alone. 


Table 1. Human Radiation Exposures From Various Radiation Sources! 











Source Annual collective dose Percentage of Natural 
equivalent, Man-rem radiation burden 

Natural radiation 8 x 108 100 

Coal-burning power stations 2 x 109 0.025 

Air travel 2x 109 0.025 

Luminescent watch dials 2 x 10? 0.025 

Smoke alarms 2x 103 2.5 x 1074 

Nuclear explosions 8 x 106 

Nuclear power plants 5 x 104 . 6.3 x 1073 

Medical diagnosis and treatment 1.6 x 10° 20 
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The three points raised above serve simply to illustrate some of the problems 
which must be addressed in assessing the national population dose; they are 
not necessarily the most important ones. The chief tasks in national popu- 
lation dose assessment are the six points discussed in Section 2 above. 


On the basis of the foregoing we conclude that rapid progress in the study and 
assessment of national population dose is needed, both in order to meet the 
needs of nuclear power, nuclear engineering, and radioactive isotope appli- 
cations and to permit the formulation of safety and environmental protection 
policies. The basic objective prerequisites for this work are already in 
existence. National population dose assessments will also help to stimulate 
progress in radiation safety and environmental protection and will provide a 
means for fitting the various aspects of this work into a unified, organically 
related whole. 


FOOTNOTES 
1. UNSCEER, Ionizing Radiation: Sources and Biological Effects (1982). 


2. APS, Kev. Mod. Phys., Vol 50, No 1, Part II (1978). 
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LIFE SCIENCES 


HISTORY OF PSYCHOLOGY IN CHINA EXAMINED 


Shanghai XINLI KEXUE TONGCUN [INFORMATION ON PSYCHOLOGY SCIENCES] in 
Chinese No 4, 1984 pp 54-57 


[Article by Yang Xinhui [2799 9515 6540], Education Department, Jiangxi 
Normal University on Chinese psychology] 


[Excerpts] The history of psychology in China was originally a largely 
unexplored virgin land. Since the 3d Plenary Session of the 1lth party 
Central Committee, Chinese psychology is developing rapidly. At the 
urging of older psychologists, the study of the history of Chinese psy- 
chology has gained more and more attention. 


In the last 6 or 7 years, the study of the legacy of ancient Chinese 
psychology has developed very rapidly. These new studies have filled 

in the blank spaces in Chinese psychology. In order to promote the 
better development of the history of Chinese psychology, it is necessary 
for us to review the development of historical work in the history of 
Chinese psychology and the present status of the field. 


I. Development of the History of Chinese Psychology 


The work which Chinese academics have done on the history of Chinese 
psychology can be roughly divided into three stages. Each stage has 
different guiding ideologies, work styles, and scientific and research 
achievements. The development has gone from spontaneity to conscious- 
ness, from diversity to organization and from scattered study to 
systemized study. 


Second Stage (1950 - 1976): Due to the emphasis on psychological reform 
and modelling China after Soviet Union's example during the early post- 
liberation period and especially the interference by the impact of the 
leftist ideology during the 10 years of turmoil, the study of the legacy 
of Chinese psychology did not receive the attention it deserved. The 
guiding ideology of some people was not very clear. Some articles 
written during the Cultural Revolution period are a proof of this. Psy- 
chological workera then were still basically working in a dispersed way. 
They also felt the task to be an arduous one. Within those 26 years, 
there were about 20 articles published in newspapers or journals or 
presented at conferences. However, only one of these was published in 
"Xinli Xuebao" [Journal of Psychology]. 
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One thing which deserves mentioning is that the older generation of 
psychologists had paid special attention to the study of the legacy of 
Chinese psychology. They overcame the difficulties and persisted in 
studying or teaching ancient psychological ideology in percmasce sce? 
courses. In his "Xinlixue Jianzha" [Notes on Psychology]”’, Professor 
Pan Shu [3382 5486] discussed, in notes, the psychological ideology of 
Xun Kuang [5424 0400], Gong Sunlong [0361 1327 7893], Han Fei [7281 7236], 
Wang Chong [3769 0339], Fan Zhen [5400 4903], Jia Yi [6328 6146], Liu 
Yuxi [0491 4416 6932], Liu Zongyuan [2692 1350 0337], Li Ao [2621 5063], 
Wang Anshi [3769 1344 4258], Ou Yangxiu [2962 7122 0208], Li Zhi [2621 
6360] and so on. He especially did systematic studies on Xun Zi's 
materialistic ideology and wrote a 30,000-word essay "Guanyu Xun Kuang 
Xinlixue Sixiang de Yanjiu Zhaji" [Notes on the Study of Xun Kuang's 
Psychological Ideology]. In his "Xinlixueshi Jiangyi" [Lectures on 

the History of Psychology], Professor Gao Juefu [7559 6030 2421} 

included a special chapter on "Woguo Zi Chungiu Zhanguo Zhi Qingchu 
Zhexue Zong de Xinli Xueshuo™ [Psychological Theories in the Philosophy 
from the Chungiu Warring States to the Beginning of Qing Dynasty]. 

He divided the chapter into five sections in order to discuss the 
psychological ideology of five materialistic ideologists: Xun Kuang, 
Wang Chong, Fan Zhen, Wang Anshi and Wang Fuzhi [3769 1133 0037]. 
Professors Pan Shu and Gao Juefu's effort opens up a path and the founda- 
tion for our development of Chinese Psychology. 


The Third Stage [1977 - ): After the smashing of the "Gang of Four", 
academic studies, like other businesses, developed vigorously in the 
spirits of the Third Plenary Session. The study of our country's 
psychological legacy aroused the attention of people in psychological 
field. Apart from some members of the older generation of psychological 
workers, there are also some middle-aged and young psychologists who are 
enthusiastically involved in this job. The job helps them understand 
more clearly the ideology which uses dialectic materialism and historical 
materialism as its guide. They believe that this is essential to 
setting up our country's psychological system as well as to the develop- 
ment of the national sense of pride. By doing this, we can appraise 

h* story and examine the present and make the history serve the present. 


Besides individual research, specialized research organizations were 
established and began cooperative activities in this period. In the 
last 6 years or so, over 150 articles on the history of Chinese psychology 
were presented in various conferences or published publicly (half of 
them in 1982-1983). Some psychological journals and university journals 
are all publishing related papers. Of these, "Xinli Xuebao” [Psycho- 
logical Journal], “Xinlixue Tongxun" [Psychological Newsletter] and 
"Xinlixue Tanxin [Psychological Exploration] have published 33 related 
papers. Especially worth noting is the publication of several mono- 
graphs. 


"Zhongguo Gudai Xinlixue Sixiang Yanjiu" [Studies on Ancient Chinese 
Psychology] Jiangxi Renmin, February 1983) co-edited by Professors Pan 
Shu and Gao Juefu is a book reviewing psychological work published 
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since the establishment of the nation, especially those of the last 5 

to 6 years. It is also the only book, since the establishment of 
Chinese Psychological Society 60 years ago, on the study of ancient 
Chinese psychology. Comrade Yan Guocai's [3601 0948 2624] "Xianqin Xinli 
Sixiang Yanjiu" [Studies on the Psychology of Pre-Qin Period] (Hunan 
Renmin, April 1984 is a book which more comprehensively discusses 
important ideologists and important works on psychology during the pre- 
Qin period. This is the first book on ancient Chinese psychology published. 
Lately comrade Yan has also published a book entitled "Han Wei Liuchao 
Xinli Sixiang Yanjiu" [Studies on the Psychology of Han, Wei and the Six 
Dynasties]. (Hunan Renmin, 1984) Attention to the methodology of studying 
Chinese psychology has also been aroused. This involves the rapid 

and healthy development of mainstream and specialized branches of 
psychology. "Xinli Xuebao” alone has published Pan Shu and Gao Juefu's 
“Zuzhi Qilai, Wajue Wonguo Gudai Xinlixue Sixiang de Baozang" [Let's Get 
Organized to Unearth the Treasures of Ancient Chinese Psychology ]® and 

my article "Yanjiu Zhongguo Xinlixueshi Chuyi" [Humble Opinions on the 
Study of the History of Chinese Psychology’. 


II. Present Condition of the Study of the History of Chinese Psychology 


By and large, the rapid development of the study of the history of 
Chinese Psychology, the gradual increase in the number of people 
studying it and the continuous increase in its results have arouse’ 

the attention of psychological field home and abroad. However, since 
the comprehensive and systematic study of Chinese psychology has only 
begun, it is still a new field. Therefore, tie guiding ideology for 
actual work awaits to be further clarified, the width and depth of study 
needs to be widened and deepened. 


(I) Organization: in October 1980, at the annual meeting of the Basic 
Theories Section of the Chinese Psychological Society in Chongqing a 
committee to prepare for the establishment of the Society for the Study 
of the History of Chinese Psychology was organized. This put an end to 
the individual, dispersed work condition. An academic group has been 
formed. The group was officially established in the academic meeting 
held on the 60th anniversary of Chinese Psychological Society in Beijing 
in the winter of 1981. Its name was changed to Chinese Psychology 
History Research Group with Pan Shu as the group leader and Gao Juefu 
and others as vice group leaders. There are a total of 13 committee 
members (including 2 members augmented in 1982). On the part of the 
research organization, the first Chinese Psychological History research 
room was established in 1981 in Nanjing Normal College with the history 
of Chinese psychology as an important research subject. In the first 
half of 1982, the Ministry of Education issued an official notice to 
organize resources to edit standardized "History of Chinese Psychology" 
for colleges and universities. In August 1983, a group for the editing 
of standardized "Hiatory of Chinese Psychology" for the Ministry of 
Education was established in a meeting held at Lushan. Thus, the study 
of the history of Chinese psychology has the guarantee of the three aspects 
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of organizations -- academic groups, research organizations and teaching 
material editing group and the scientific research and teaching material 
editing are closely integrated. 


(II) The Development of Work, Arguments and Problems: As is mentioned 
above, over 150 papers have been presented or published and three mono- 
graphs have come out. On the analyses of their contents, they include: 
First, papers discussing the methodological problems concerning the study 
of the history of Chinese psychology; second, papers on the psycho- 
logical ideology of specific ancient figures or articles; third, 

papers studying the psychological ideology of a certain dynasty; 

fourth, papers discussing specific topics such as ancient educational 
psychology, psychometry, literary psychology, clinical psychology, 
military psychology and movement psychology, etc.; fifth, papers 

studying important historical data of the development of modern and 
contemporary Chinese psychology. The above-descrived progress has 
aroused the attention of foreign psychological field. Psychologists from 
America, Japan, etc. expressed their interests in their letters and 
inquired about academic exchanges. 


The first main controversial topic of the studies is how the history 

of Chinese psychology should reflect the conflicts between materialism 
and idealism. Some scholars suggest that stress be placed on the study 
of the scientific psychological ideology of materialists' while others 
suggest that the psychological ideology of both materialists and 
idealists be examined and studied. The second controversy is how to 
manage the relationship between psychology and philosophy and between 
the characteristics of Chinese psychology and contemporary psychology. 
Some scholars suggest that strict line be drawn between psychology and 
philosophy so that the histories of psychology and philosophy will not 
be identical with each other; some suggest that their differences 
should not be over-stressed; some suggest that special ancient Chinese 
images which are still scientific be used as much as possible; still some 
suggest that modern psychological terms be adopted. The third con- 
troversy is how to divide up the history of Chinese psychology. Some 
suggest dividing according to the division of dynasties; some suggest 
dividing according to scopes; while some suggest dividing according 

to branches or topics. 


The current main problems are: the psychological ideology of some 
important ideologists and articles which still await studying, especially 
the Tang Dynasty section the just started crosswide studies of psychology 
according to branches and topics; the tendency of drawing wrong con- 
clusions by false analogy and the tendency of praising rather than 
criticizing. There are people who even consider ancient psychological 
ideologists to be "psychologists", etc. 


(III) The Current Task: On the basis of the development of comprehensive 
studies, there are th~ee main tasks which need to be completed. The 

first is completing the standardized "Zhongguo Xinlixueshi" [History of 
Chinese Psychology] edition organized by the Ministry of education for 
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colleges and universities within 3 years. Second is completing the 
explanations for the history of Chinese psychology entries in the 
Chinese Encyclopcdia's psychology volume (a separate volume on psychology 
will be published in 1984). Third is vigorously preparing for the con- 
tinual publication of collected essays and selected materials on the 
history of Chinese psychology. 


In order to do the above-described tasks well, first of all we have to 
further clarify and unify the guiding ideologies for the actual work. 

To study the ideology of ancient Chinese psychology, we have to place 
emphasis on the scientific materialist ideology so as to "make the past 
serve the present", and make it the essential task in establishing 

a unique Chinese psychological system. Secondly, since the history of 
Chinese psychology is a newly-developed field and the comprehensive 
studies of which has just started, we have to further widen and increase 
the width and depth of its studies. We should not only obtain complete 
materials, but also carry out scientific examination, thereby discarding 
the dross and selecting the essence. Lastly, we should further strengthen 
co-ordinated activities by organizing researchers throughout the country 
to work and fight side by side. 
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LIFE SCIENCES 


PRC DOCTORS USE TUBE FOR FETAL DIAGNOSIS 
OWO80214 Beijing XINHUA in English 0158 GMT 8 Nov 84 


[Text] Beijing, 8 Nov (XINHUA)--Congenital and hereditary diseases can be 
detected in a fetus with the help of a plastic tube as early as 40 days after 
conception. 


Doctors at the Capital Hospital in Beijing have succeeded in diagnosing fetal 
hereditary diseases and chromosome abnormality by using a two-millimeter 
thick plastic tube. 


They used the tube to take chorionic villi samples (C.V.S.) from the wombs 
of a group of women between 40 and 55 days pregnant and discovered abnormal 
chromosomes by analyzing the samples in a few hours, Doctor Sun Nianhu ex- 
plains. 


Chromosomes also help identify sex, she says. 


it is less dangerous for a woman about 50 days pregnant to undergo an induced 
abortion if she is found carrying an abnormal baby, Dr Sun notes. The villi 
are not present before the 40th day and degenerate abound the 55th day. 
Discovery of abnormal chromosomes during this period can help prevent ab- 
normal births, she adds. 


Doctors are usually reluctant to take a sample from the womb of a pregnant 
woman when the fetus is too small for fear of causing bleeding or even an 
abortion. Such operations have reportedly resulted in an abortion rate of 
15 to 50 percent in other countries. 


Doctor Sun says the method developed by her hospital is simple and easy. It 
is safe if doctors proceed cautiously, she says. 


Since last February, the hospital has used this method to examine 21 “high- 
risk" pregnant women with congenital diseases in the family. One was dis- 
covered to be carrying a boy with hemophilia and another a boy with duchenne 
muscular dystrophy. Both underwent abortions on doctors’ advice. 


No complications or side effects have appeared so far in the other 19, who 
were crrying healthy babies. The fetuses are growing well, according to 
monitoring by ultrasonic waves. Two or the women gave birth to healthy babies 
last month, according to the Capital Hospital. 
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LIFE SCIENCES 


CHINA'S FIRST LUNG CANCER RESEARCH CENTER 
Shanghai WEN HUI BAO in Chinese 7 Oct 84 p 1 


{[Text] China's cirst lung cancer research center was established yesterday 
at the Shanghai Thoracic Hospital. This center has been set up on the basis 
of self-reliance, and under the help and support of foreign and Chinese 
specialists and well-known figures. At a tea party yesterday, the Secretary 
of the International Anti-Cancer League, the president of the American Cancer 
Assuciation, and head of the Luo [5012 Roche?] Oncology Research Institute, 
Dr Mofei [1975 7236 Murphy?] sent congratulory messages. 


This hospital has been engaged in clinical research and basic work on lung 
cancer for 27 years and has made considerable achievements. Plans to ex- 
pand surgical indications to treat lung cancer have met advanced internat ional 
levels, and at six international academic lectures in the United States, 
Europe, and Japan have been highly praised. The hospital was the first in 
China to successfully grow four lung adenocarcinomas as well as malignant 
mesothelial celis for other researchers in the field. In China, they were 
the first to accomplish complete prominentiectomy and reconstructive surgery, 
and assumed the responsibility for being the chief group in China to fight 
lung cancer, and member of the academic committee of the International Lung 
Cancer Institute, enjoying high international and domestic prestige. 


The lung cancer research center will join medical education with research, 
and exchange information with domestic and foreign research units on tumors 
and lung cancer to promote progress on lung cancer research. Head of the 
hospital and director of the center is Chen Gaoyi [7115 7559 5030], executive 
chairman and head of the medical staff is well-known thoracic surgeon Wu 
Shanfang [0702 0810 5364). 
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LIFE SCIENCES 


MEDICAL JOURNAL ON ARMY'S POTABLE WATER HYCIENE 


Beijing JIEFANGCJUN YIXUE ZAZHI [MEDICAL JOURNAL OF CHINESE PEOPLE'S LIBER- 
ATION ARMY] in Chinese No 4, 20 Aug 84 pp 298-301 


[Article by Cai Xinpei [5591 1800 1014]: "Potable Weter Hygiene in Wartine 
Arny") 


[Excerpts] Wartime military potable water hygiene is concerned with the ap- 
plications of the theory and techniques of potable water, and it is integrated 
with the military combat activities and the special environment of field oper- 
ations. Its principal research is to safeguard the soldier's health and the 
unit's combat power, in solving the problems of timely supplying drinking 
water of good quality for daily life and meeting the hygiene requirements, 
under field conditions. 


A Standard for Military Wartime Potable Water Hygiene 


The peacetime army drinking water standard in the barrack usually refers to 
the national hygiene standard for potable water. In order to ensure the unit 
of having reasonable supply of drinking water in special field environment, 
under various conditions, there should be an sdequate standard, whether in 
quantity or in quality. 


1. Field water quality standard: in order to set such a standard, one must 
start from the effecte of the water composition on body organisms as vell as 
integrating it with the special environment of the field, and the time limit 
on the use of drinking water. The basic hygiene requirements of field drink- 
ing water quality are: (1) acceptability to the sensory organs: water should 
be basically clear, has no odious smell and distinct color, and has no float- 
ing particles and aquatic organiems; (2) in the use duration of drinking 
water, the total quantity of the assimilated haraful toxic constituents should 
not be sufficient to cause poisoning or acute poisioning; (3) it should not 
contain pathogenic microbe to cause vater-transmitable epidenic. 


Currently, in some foreign armies, there are standards for the highest al- 

lowable concentration of toxic material in drinking water, according to dif- 
ferent drinking durations and quantity, under various field conditions. For 
example, in America, Great Britain, Australia, Canada, etc., the field drink- 
ing water time cannot exceed 7 days under emergency conditions, and the vater 
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cannot have more than 2,0 mg/l arsenic, 20 mg/l cyanide, and there are certain 
allowable concentration of other chemical toxicants. If the drinking water is 
more than 7 days, the maximum allowable concentration of arsenic 
mg/l for cyanide, and there are limits cn maximum corcentra- 
or the total volume of chemical toxicants, chlorides, surphuric acid 
redicals, end magnesium. For the rear-srea army, there are, in addition to 
the above limits, allowable limits on copper, zinc, manganese, hexachrowiur, 
phenol, fleorine, lead, etc. in the drinking water. Our army has studied the 
maxioum allowable concentration of primary military chemical texicants, ac- 
cording to strategic requirements, and has come forth with the drinking time 
to be one or three days, with each person drinking two liters daily as a 
standard, Its fundamental principle on maximum allowable concentration be- 
comes stricter according to the lengthening of drinking time, and the increase 


of drinking quantity. 


The water that has been sterilized by chiéeine under field conditions with 
more than 0.5 mg/l free chloride is the important hygiene control standard 
of the drinking water safety for the arzy. 





2. Field potable water quantity: In order to satisfy the soldier's daily 
drinking vater requirements under the unit's mobility conditions, and to 
facilitate the planning of selection and water source exploration, transporta- 
tion, and storage and distribution of daily drinking water, a minimum vater 
supply quantity should be set. 


The ordinary water supply quantity for a unit is that each person has 80- 

100 liters, with a minimum of 50 liters. In field training, the mininun 
supply is 30 liters. During wartime, under the usual mobile condition, each 
person has 6-10L daily; during the rest and regrouping period, each gets 
12-15L; and during water supply shortage, with emphasis on ensuring the avail- 
ability of drinking water, each has a daily minimum of 3-41. Under extra- 
ordinary difficult combat conditions, each person's daily minimum is 1.5L, 

but such conditions should not exceed 3} days. In a hot, waterless combat 
area, each person's daily minimum drinking water supply is 3., and such -on- 
dition should not exceed 3 days. 


Hygienic Reconnoiter of Wartime Water Sources 


Hygienical scouting for water quality, quantity, enviro-mental hygiene and 
topographical situation of the water source under field conditions of march- 
ing, bivouac, and combat areas is a kay link to ensuring the force's potable 
water hygiene. It is especially important to scout out the water source 
hygiene while the unit is entering an enemy-occupied area or an epidemic area. 
The water source hygiene scouting for wartime army is usually carried out under 
civil and silitary authorities, with the integration of the engineering, anti- 
chemical warfare unit, and logistics method to collect the material related 

to potable water hygiene on the types and volume of the water sources, and 
water quantity and quality conditions, etc. Then to perform on-site inspec- 
tion of the water sources, to unsophisticately measure the water quantity and 
analyze the water quality, to give hygienic evaluation of the water sources, 
and to give comments on the water quality improvement and health protection. 
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When scouting water source hygiene, one should first understand the topo- 
graphy of that district from military maps, then collect the related refer- 
ence, in preparation for the scouting work. Besides carrying out the basic 
scouting of the hygtenic topography and hygienic epidemiology, one should 
also be alert for the possibility of radioactive contamination. One should 
look out for the weathering discolor of the spread of tree and grass, the 
sign of enemy-caused chemical toxicants such as unusual odors, etc., and 
whether there is a large congregation of insects and animals, and other 
suspicious stuff of suspected applications of enemy's chemical warfare 
materials. 


On a field site, one can use potable water checking devices to perform 
physical and chemical analyses of water quality, and, under permissible con- 
ditions, a bacteriological examination. The method of a field water quality 
examination requires accurate reliability, its sensitivity matches the 
field drinking water requirements, simple and easy operations, rapidity, 
stable characteristics of the reagent, and easy carrying of the storage de- 
vices, The items fof field water quality examination will primarily include 
contamination indicator, toxin indicator, and hygienic bacteriological in- 
dicator. Under special combat conditions, one should also check for radio- 
active contamination, and chemical and biological contamination. 


In evaluating the water source hygiene of the field, one must not only con- 
sider the hygienic requirements but also the characteristics of the military 
movements, end the basic principles are proximity of supply, good quality 
and sufficient quantity and huw easy it is to safeguard. As for the various 
natural water sources, the usual order of site selection are: deep well 
water, spring water, shallow well water, normal water, mountain stream water, 
river water, dam water, lake water, and pond water. However, in order to 
integrate with the actual situation and the results of water analysis, if 
water from some shallow wells have serious contamination, then it is not even 
as good as the quality of river water with greater dilution and strong self- 
purification effect. The drinking water sources of a unit must have hygienic 
adjustment and the installation of hygienic protection system, a centralized 
drinking water supply, and sentry posting to strictly prevent contamination 
and poisioning by the enemy. 


Watertime Drinking Water Purification and Processing 


There is a higher hygienic requirement on the water quality under field con- 
ditions, due to large changes in geographico-climatic conditions and physical 
organs being tried. In addition, with field water sources contamination situ- 
ation being complex, under the mobile condition, purification dvices need to 
be light, simple and easy to use, and have good effects, fhese are the im- 
portant characteristics of field water purification. The frequently used 
drinking water purification processes are: 


1. Turbid water clarification. The field surface source water usually has 
greater turbidity, especially in raining season where the washout water and 
torrents of water rushing down the mountain cause the water to become muddy. 
Under mobile field conditions, it is more suitable to use chemical clarifying 
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agents. Currently, the units most frequently use concentrated aluminum 
chloride, with small quantity, where the wadding of sediments is fast, and it 
has superior results, so it is widely used in eur army. Our army has de- 
veloped 702 types of clarifying agents for turbid water, they are made up 

of polymerized aluminum chlorides with added macromolecular condensizer- 
polyacrylamide. They have large wadding effect, the coacervation is tight, 
quick subsiding, and needing only a small quantity. For the usual-—turbid 
water, it needs 30 mg/l, stirring for 1-2 minutes after application, and let 
set for about 5 minutes, the water is then defecated. 


2. Filtering the drinking water. Filtering is an important measure for 
drinking water purification. Under field conditions, one frequently collects 
material on-site to use sand filtering drum or takes along portable filter- 
ing system, to do filtering. Cloth filtering system is more portable, but 
using simple cloth filtering can only eliminate large floating granules. The 
water purifying devices at our army's company and platoon levels use chemical 
clarifying agents to agglutinate, then filter with cloth, and the defecation 
result is good. Under field conditions, one still uses cloth and charcoal, 
and ceramic and asbestos fiber filters which are more convenient to use under 
mobile situation. At a site where no filtering devices are available, one can 
dig permeating wells at three meters from the water source by the river bank 
or the side of a pond, thereby using the natural stratum filter to get 
cleaner water. If a ditch is dug between the water source and a permeating 
well, it should be filled with a sand and stone filtering layer, then clean 
water will result. 


3. Drinking water sterilization. An important principle of the drinking 
water hygiene for the army is that the field water must be sterilized before 
use. Under permissible conditions, sterilization is done through boiling 
before use. Under field conditions, due to the press of time, fuel short- 
age, or in order not to expose the unit's position, the most frequectly used 
chemical sterilization is chlorine agent. The constant quantity chlorine 
sterilization and hyperchlorine sterilization methods are used according to 
the field conditions and supply situation: when a marching army is in a dis- 
persion activity, each soldier may use sterilization tablets in the drinking 
canteen. The sterilization pallets frequently used by many people in our 
country or abread are Halazone, organic iddine, organic chloramines, etc. 

Our army has developed a compound halogen disinfectant, each tablet contains 
15-18mg effective halogen, and each canteen needs one tablet. After applica- 
tion, shake the canteen for one minute, then let set for 5 minutes, the water 
is then drinkable. Its merits are short application time, good effect, and 
less odor. 


4, Desalination of seawater and bitter saltwater. Seawater and bitter salt- 
water have high salt contents, they are not only hard to be accepted by sen- 
sory organs but are also harmful to health. A frequently used desalination 
method is by destillation, the army mostly uses steam compression destilla- 
tion, and the equipment are easily carried by ships or vehicles. A unit 
stationed on an island or a small berder squad can use solar energy to 
distill. The American army has been equipped with spherical shaped solar 
desalinizer, made of plastic film, for rescue at sea. Electrical dialysis 
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is more suitable for bitter saltwater, its power consumption is proportional 
to salt contents of the water, and our army has already installed an electri- 
cal dialysis desalinizer with a daily production rate of 200 tons of water. 
The reverse osmosis desalination method consumes the least amount of energy. 
The American army has completed a 600 gallon/hr reverse osmosis water purify- 
ing system and has finalized the production. The American army has developed 
a personal emergency desalination tablet in order to solve drinking water 
problems for its airman or seaman afloat at sea. Our army has also developed 
a desalination tablet weighing 63-65g, and it can desalinate about 400ml. It 
has also developed an ion exchange resin processing agent, each canteen takes 
30g, after shaking it for 15 minutes, the water is safe to drink. 


5. Processing the radioactive, chemical and biological contaminants in the 
water. This is a new problem that comes with modern warfare. In order to 
eliminate the radioactive contaminants, one frequently uses mixed aggistin- 
ation precipitation filtering and ion exchange resin methods, and the best is 
the compound ion exchange resin filtering, it has an elimination rate better 
than 99 percent. In processing the water contaminated by chemical warfare 
agents, it is best ot use boiliag, chlorinating mixed -aggtiutination filter- 
ing, and activated charcoal absorption methods. Currently, chlorinizing pro- 
cessing is the better method, with the combined activated charcoal absorption 
and mixed agglutination elimination processing. The biological warfare con- 
taminated water frequently being processed with boiling and chlorine disin- 
fection. 


Hygiene Organization Outfitting of Wartime Potable Water 


There must be a potable water organization and hygiene outfitting techniques 
in order to ensure timely supply of daily drinking water, satisfying the 
hygiene requirements for a field army with great mobility, and under austere 
conditions. 


Field potable water station is a kind of combined supply system for massing 
and dispersed units, The various levels of water supply of sub-squads and 
combined combat units have established potable water stations in fixed region, 
with centralized water collection, purifying, defecating, and special water 
quality improvement, with planned transportation, distribution for use by each 
unit, in order to ensure effective measure for drinking water safety. The in- 
stallation of potable water stations should besides being compatible with mil- 
itary doctrine, be close to the water source with sufficient volume and of 
good quality so that it is convenient to carry out purification, storage, and 
distribution work. If at all possible, it should be close to the first line 
unit, with good roads, and is easy to conceal and protect. The potable water 
stations at each level should be comparable equipped for pumpting, purifying, 
and storing water, and have the transportation equipment for distributing the 
water. 


The field drinking water testing facility is an important setup for super- 

vising the hygiene of potable water. In various armies of the world, there are 
different types of hygiene checking trunks for potable water. In the American 
army, the water quality testing trunk and liquid reagent, and glass containers 
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have been replaced by test paver and plastic strip methods which are simple 
and light, and they are suitable for field applications. Im the field, the 
water and toxicant checking trunks at our army's division and regiment levels, 
solid reagents are used for the usual physical and chemical testing, and toxi- 
cant and military toxicant testing. The water and toxicant testing trunks 
used at the battalion and company levels are simple and easy to use for check- 
ing the contamination indicator, and heavy metal toxicant and primary military 
toxicants in the water. The water quality checking trunk can detect the coli- 
group germs in the water within 12-16 hours, and this is suitable for field 
uses where there are no electricity sources. 


The field drinking water purifying device is an indispensable water purifica- 
tion equipment under mobile conditions. The armies of the world all have been 
outfitted with various types of water purifying equipment, their basic require- 
ments being simple construction, light weight, and ease to use. As for per- 
sonal water purifiers, seme have adopted charcoal and other filtering devices 
made from porous material, after filtering, then disinfecting, before drinking. 
Some have used membrane filtering which can directly filter out germs so the 
water is drinkable, and some have adopted porous filtering materials, iodine 
(or silver) carrying resin and activated charcoal, fitted into a pocket 
purifier, it is easier to carry for application. The water purifying de- 
vices used by small squads ere mostly units with filtering accomplished with 
shaking by hands or foot pedalling, they use ceramic wicks, asbestos fiber, 
activated charcoal, cotton woven material, macromolecular membrane, etc., as 
filtering material. Our company and platoon level units use folding water 
purifying bags equipped with high speed turbid water clarifying agents and 
drinking water disinfectants, with cloth filtering, and it can yield 50-60L 
of drinking water in 8-10 minutes. In a centralized water purifying instal- 
lation, often there would be water purifying vehicles, including mixed agglut- 
ination precipitation, filtering and disinfection, etc., a complete set of 
water purifying systems, and some also have seawater desalination and some 
special water purifying devices. 


Drinking Water Hygiene Supervision Under Field Conditions 


Field potable water also requires various levels of medical personnel to per- 
form hygiene supervision, according to military combat activities, geograph- 
ical and climatic environment, water source and water quality conditions, 

and this is also an indsspensable item to ensure drinking water hygiene of 
the unit. Duting an offensive combat phase, the unit's mobility is great, 
the medical personnel have to perform timely scouting of the water source 
and quality sitution in the attack route, and to supervise the potable drink- 
ing water carried by the soldiers. In a defensive battle, where the unit 
tenaciously defends its position, the main tasks are the hygienic supervision 
of the water supply, distribution, and storage. During a marching process, 
the medical personnel must, according to the route, supervise to ensure suf- 
ficient supply of drinking weter at the lengthy rest periods and when the 
soldiers take up quarters, and to ensure that the soldiers apply the dis- 
infecting tablets to their canteens. In a desert combat, the primary tasks 
are finding water sources sasabke as supplies of drinking water, supervising 
hygienic water transportation, and to reasonably distributing the water supply. 
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In a tropical combat in mountain and forest, one should especially be at- 
tentive to sufficient water supply and drinking water disinfection, and to 
supervise the hygenic use of wild plants to supplement the water. In the 
water supply for an island, one must perform the hygienic supervision of 
rainwater collection, purifying, disinfection, and storage, and the desalin- 
ation of seawater. In combat at a highland cold region, one must hygienically 
supervise the ice and snowwater collection and drinking usage, and in the long- 
time use of ice and snowwater supply, attention must be given to supplying the 
salt contents. In: entering and garrisoning the water tunnels, one must 
supervise the disinfecting of water storage and the health administration 

when taking the water. Therefore, integrating with the characteristics of 
field operations is very important to the hygienic supervision of the drink- 
ing water. 


An army is a combat collective, its environmental conditions are special, 

not on!y should it have particular standards for water quality and quantity, 
but also it requires the safeguard measure of water supply hygiene techni- 

ques which should integrate closely with military activities. Moreover, along 
with developments in modern combat, continual new requirements have been 

placed on the safeguard of the technique to water supply hygiene, thus prodding 
the development of the army's potable water hygienics. 
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LIFE SCIENCES 


CADMIUM CONTAMINATION REPORTED, IMPROVED 


Dalian HUANJING KEXUE XUEBAO [ACTA SCIENTIAE CIRCUMSTANTIAE] in Chinese No 3, 
Sep 84 pp 275-283 


[Article by Wu Yanyu [0702 3601 3768], Chen Tao [7115 3447], Kong Qingxin 
[1313 1987 2450], et al., all of the Institute of Forestry and Soil Science, 
Chinese Academy of Sciences: "Cadmium Contamination of Zhangshi Irrigation 
Area and Ways of Improving It"] 


[Summary] The Zhangshi [1728 1102] Irrigation Area in the western suburbs of 
Shenyang is notorious in China for its cadmium pollution, which has bad effects 
on human health through the food chain. Therefore, it is imperative that we 
adopt a comprehensive way of prevention and improvement. In this report, 
various methods are summed up to decrease Cd uptake by rice plants during 
1980-1983. They are: 

1. Reducing Cd concentration and increasing pH value in irrigation water; 

2. Applying soil supplement materials, e.g., lime, Ca-Mg-P fertilizer, etc.; 
3. Taking off polluted surface soil at different depths or covering the 
polluted top soil with that which is unpolluted; 

4. Biological methods, e.g., planting other kinds of crops in addition to 
rice, such as soybeans, corn, sunflowers, etc. Also, suing Cd-polluted rice 
for breeding good strains. 


These experiments have been carried out in polluted fields and conclusions are, 
of course, suitable for this particular area. 
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LIFE SCIENCES 


POTENTIAL CARCINOGENS IN BEIJING AREA AIR DETECTED 


Dalian HUANJING KEXUE XUEBAO [ACTA SCIENTIAE CIRCUMSTANTIAE] in Chinese No 3, 
Sep 84 pp 296-300 


[Article by Xu Xiaobai [1776 2556 4101], Zhong Jinxian [6988 2516 6343], 

Jin Zuliang [6855 4371 0081], et al., all of the Institute of Environmental 
Chemistry, Chinese Academy of Sciences; Kang Zh.quan [1660 5268 3123] and 

Bian Yaming [6708 7161 2494], both of the Institute of Photographic Chemistry, 
Chinese Academy of Sciences: “Detection of Potential Carcinogenic Nitro- 
Substituted Polynuclear Aromatic Hydrocarbons (NO,-PAH) in the Air Particulates 
of Beijing Area] 


[Summary] Severs aitro-substituted polynuclear aromatic hydrocarbons (NO,- 
PAH) have been - tected in the air particulates from the Beijing area by two 
methods: GC/MS and HPLC-fluorescence after reduction to amino-PAH. Although 
their concentrations in particulates are not high, their occurrence should 
attract special attention as the NO,-PAHs detected, i.e., l-nitropyene and 
3-nitrofluoranthene, are known animal carcinogens. 
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BRIEFS 


CANCER RESEARCH FOUNDATION--Beijing, 27 Oct (XINHUA)--The Chinese Cancer Re- 
search Foundation was set up here on Friday. It will raise funds for cancer 
research, promote exchanges of academic and technical information and sub- 
sidize projects for improving medical instruments and facilities. Professor 
Wu Huanxing was elected chairman. He is also chairman of the Chinese Anti- 
cancer Society and honorary director of the tumor hospital of the Chinese 
Academy of Medical Sciences. [Text] [Beijing XINHUA in English 0752 GMT 

27 Oct 84 OW] 


LIVER CANCER GENE--Shanghai, 12 Nov (XINHUA)--Medical researchers here have 
discovered a cancer gene causing primary liver cancer in humans. In two years 
of experiments on mice, agroup of scientists led by Professor Gu Jianren at 
the Shanghai Tumor Research Institute found that the gene, callerln-ras, was 
also a key factor in maintaining cancer cells in their malignant state. Ex- 
perts here described the discovery as an important breakthrough which could 
also aid the diagnosis and treatment of liver cancer. Cancer genes play an 
important role in the growth and differentiation of human and animal cells. 
They cause no harm under normal conditions, but can become malignant when 
cells are attacked by a virus or carcinogenic substance. [Text] [Beijing 
XINHUA in English 0855 GMT 12 Nov 84 OW] 


JILIN MEDICAL RESEARCH UNITS--Jilin Province now has 21 medical research 
institutes affiliated to higher medical schools and medical units at and above 
the city or prefectural levels. Professional medical workers engaged in 

basic medicine and clinical medicine total more than 300. [Summary] [Chaneg- 
chun Jilin Provincial Service in Mandarin 1030 GMT 17 Sep 84 SK] 
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Aerodynamics 


AUTHOR: LIN Lie [1651 3525] 
ZHU Zonghou [2612 1350 0624] 
WANG Boyi [3769 2672 0001] 


ORG : All of the Institute of Mechanics, Chinese Academy of Sciences 
TITLE: “Approach to Modification of Plasma by Liquid Injection" 


SOURCE: Mianyang KONGQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA) 
in Chinese No 3, 1984 pp 11-19 


TEXT OF ENGLISH ABSTRACT: Modification of plasma by liquid injection for 
reentry communication was approached. An analytical expression that can be 
used for the estimation of electron concentration was obtained. According 
to the expression we can obtain more clearly the relationship among the 
electron concentration, the speed of the stream, the radius of the liquid 
droplet, the flow rate of the injection liquid and the area of the spray. 
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Aerodynamics 





AUTHOR: TONG Binggang [4547 4426 4854] 
ZHUANG Lixian [8369 4409 6343] 
LI Xianlin [2621 7359 7207] 


ORG : TONG and ZHUANG both of the Department of Modern Mechanics, 
University of Science and Technology of China; LI of the Computation Center, 
the Fifth Institute of the Ministry of Aerospace Industry 


TITLE: "A Locally Linearized Panel Method for Tran-/Subsonic Flow Past an 
Oscillating Wing" 


SOURCE: Mianyang KONGQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 20-27 


TEXT OF ENGLISH ABSTRACT: In this paper, the down-wash integral equation for 
the small perturbation transonic potential flow past an oscillating wing is 
established based on the local linearization concept. The method for cal- 
culating the tran-/subsonic kernel function is discussed in detail. To 
calculate the unsteady pressure on an oscillating rectangular wing in the 
tran-/subsonic flow, the generalized-doublet-lattice-method is used. The 
results show that the locally linearized panel method is more accurate than 
the usual linearized methods, but further work is needed to obtain a 
numerical method for calculating the tran-/supersonic flows. 
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Aerodynamics 


AUTHOR: SHEN Keyang [3088 0344 2254] 
ZHANG Xihua [1728 6932 5478] 


ORG : Both of the Shanghai Aviation Industry Corporation 
TITLE: “Transonic Pressure Distribution Computations of a Flexible Wing” 


SOURCE: Mianyang KONGQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 28-33 


TEXT OF ENGLISH ABSTRACT: An iteration method is used for computing the 
transonic pressure distribution on a flexible wing. The aerodynamic force is 
solved with the second order approximation method for transonic small 
disturbance potential flow. The structural deflection is computed using the 
one-dimensional simple beam theory or a two-dimensional flexibility matrix 
method. The typical computations for the M6 flexible wing indicate that the 
iteration number for flexible wing computation is only slightly more than 
that for a rigid one, and that the influences of the structural deflection 

on the airload and shock strength are important. 
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Aerodynamics 


AUTHOR: LIU Xueding [0491 1331 1353] 
LUO Shijun [5012 2514 6874] 


ORG : Both of Northwestern Polytechnical University 


TITLE: "On Relaxation of Transonic Flows Around Zero-lift Airfoil and 
Convergence of Self-correcting Wind Tunnels” 


SOURCE: Mianyang KONCQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 34-41 


TEXT OF ENGLISH ABSTRACT: With the assumption of small transverse velocity 
components, the steady transonic potential flow around a symmetric airfoil 
at a zero angle of attack is computed by the mixed difference method. After 
some numerical experiments on the stability of various possible schemes of 
iteration in the relaxation, a stable scheme is found and used to verify the 
convergence of two kinds of transonic self-correcting wind tunnels which are 
based on the pressure distribution along (1) two controi surfaces and (2) 
one control surface and the airfoil. 
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Aerodynamics 


AUTHOR: WU Deming [0702 1795 6900) 


ORC : Harbin Shipbuilding Engineering Institute 
TITLE: “Shallow Water Waves Due to Moving Disturbance in the Transcritical 
Range” 


SOURCE: Mianyang KONCQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 61-66 


TEXT OF ENGLISH ABSTRACT: Waves in shallow water due to 4 moving disturbance 
are considered here. The theoretical study is based on a nonlinear long wave 
model and numerical methods. The discussion places emphasis on the special 
wave phenomenon due to a moving disturbance in transcritical range and 
solitary wave run-away. The new phenomenon predicted by the calculations 

is confirmed by some experimental observations. 
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Aerodynamics 


AUTHOR: ZHENG Zhichu [6774 0037 0443) 


ORG : Institute of Mechanics, Chinese Academy of Sciences 


TITLE: “On Detached Shock Wave of Sphere Moving with Transonic Velocities’ 


SOURCE: Mianyang KONCQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 98-103 


TEXT OF ENGLISH ABSTRACT: In recent years, there has been an increased 
interest in the shock shapes about blunt bodies at M.=l. The experimental 
data obtained by testing the sphere in a ballistic range facility have been 
analyzed and a single expression for the shock wave profiles of the sphere 
is presented in this paper. The polar form cf this equation is 


= -(1 + s) ive ), where the dimensionless value of shock detachment 
x R/\l + ecosé 





distance S and variation ¢ are functions of the uniform stream Mach number M.. 


In the 1 < M, < 4 range, especially at M.=-1, dimensionless quantities &, a* 
and = calculated by an equation given in this paper, show excellent agreement 
with free flying data. Also, this equation can be extended to calculate the 
shock wave profiles of hemisphere-cylinder and spherically blunted cones (half 
angle a < %°). In addition, results in this paper can be extended for the 
study of tue wall disturbance and test section flow field in a transonic wind 


tunnel. 
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Aerodynamics 


AUTHOR: ZHANG Naiping [1728 0035 1627] 
ORG: Northwestern Polytechnical University 


TITLE: "Finite Difference Computation of the Flow Around Airfoils in Two- 
Dimensional Transonic Slotted Wall Wind Tunnel" 


SOURCE: Mianyang KONGQIDONGLIXUE XUEBAO [ACTA AERODYNAMICA SINICA] 
in Chinese No 3, 1984 pp 104-109 


TEXT OF ENGLISH ABSTRACT: The transonic flow around NACA 0012 and RAE 104 
airfoils in a slotted wall transonic wind tunnel is calculated in this paper 
with the finite difference method. 


A two-dimensional small disturbance velocity potential equation is adopted in 
this computation. The transonic airfoil wind tunnels in the Institute of 
Aerodynamics and Gasdynamics of Stuttgart University and in the Institute of 
Aerodynamics of Northwestern Polytechnical University in Xian were chosen as 
two computational examples. 


Only the solid blockage interference at zero angle of attack is calculated in 
this paper. The pressure distributions of the airfoil surface and the slotted 
wall along the streamwise direction, the additional lift coefficient due to the 
nonsymmetrical set up of the model in the test section are computed. 


The calculated results of the NACA 0012 and RAE 104 airfoils are compared with 
the experimental results of the Langley Research Center and those of the 
National Physical Laboratory in England respectively. In general, the pressure 
distributions of the airfoil surface were simulated to equal those of the 
experiments for the selected Mach numbers. 
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Chemistry 


AUTHOR: WU Shikang [0702 0013 1660] 
LIU Rixin [0491 2480 2450] 
ZdU Qingin [2612 3830 3830] 
JIANG Yongcai [1203 3057 2088] 


ORG : All of the Institute of Photographic Chemistry, Chinese Academy of 
Sciences 
TITLE: "A Study of the Phosphorescence Spectra and Quenching of Poly(Vinyl 


Benzophenone) and Its Copolymers" 


SOURCE: Shanghai HUAXUE XUEBAO [ACTA CHIMICA SINICA] in Chinese No 7, Jul 84 
pp 670-673 


TEXT OF ENGLISH ABSTRACT: The phosphorescence spectra of a glass solution of 
poly(vinyl benzophenone) (PVBP) and its copolymer have been measured at 77 K. 
It has been found that’in the solution which contains the same concentration 
of benzophenone groups, the poly(vinyl benzophenone) has the lowest intensity 
of phosphorescence. This indicates that the T-T annihilation process plays 
an important role in measurement of the PVBP solution. The results of 
phosphorescence quenching of PVBP and its copolymer by norbornadiene satisfy 
the Stern-Volmer relation. This indicates that energy migration is present 
during the photo process. 
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High Energy, Nuclear Physics 


AUTHOR: ZHU Yongsheng [2612 3057 3932] 
ORG: Institute of High Energy Physics, Chinese Academy of Sciences 


TITLE: "Monte-Carlo Calculation on Achievable Accuracy of Tau Lifetime 
Measurement by Using TEC Type Vertex Chamber in e*e™ Interaction at Center 
of Mass Energy y¥ S = 40 Gey" 


SOURCE: Beijing GAONENG WULI YU HE WULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS] in Chinese Vol 8 No 5, 1984 pp 513-522 


TEXT OF ENGLISH ABSTRACT: The most accurate tau lifetime measurement in e*e™ 
experiments at this time is reported by MARK II with the value (3.2040.41+ 
0.35)xl0-!? sec, wherein the second and third terms are statistical and 
systematic errors respectively. By using a TEC (Time Expansion Chamber) type 
vertex chamber with position resolution 40 y in 4-6 plane at similar experi- 
mental conditions (j/Ldt=40 pb~'), the Monte-Carlo calculation shows: at the 
center of mass energy /S = 40 GeV, the statistical error of tau lifetime can 
be decreased to 0.13xl07~'* sec, and the systematic error has a comparable 
value. 
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High Energy, Nuclear Physics 


AUTHOR: WEI Kaiyu [7614 7030 3558] 
LIN Zhenhua [2651 7201 5478] 


ORG: Both of the Institute of High Energy Physics, Chinese Academy of 
Sciences 
TITLE: "The Design and Study of Space Charge Effect for the BPL 750keV 


Beam Transport System" 


SOURCE: Beijing GAONENG WULI YU HE WULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS} in Chinese Vol 8 No 5, 1984 pp 588-595 


TEXT OF ENGLISH ABSTRACT: The design of the BPL 750keV beam transport system 
and the study of beam space charge effect in this system are described. This 
system was constructed in and has operated since December 1982. The beam- 

transfer efficiency of the quadrupole system reached 66.7 percent. The first 
buncher operated in 1983, and the beam bunching efficiency is about 60 percent. 
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High Energy, Nuclear Physics 


AUTHOR: WANG Zhengda [3769 2973 1129] 
ORG: Institute of Modern Physics, Chinese Academy of Sciences 


TITLE: “A Further Exploration for Mechanism of Angular Momentum Transfer 
in Heavy Lon Reaction" 


SOURCE: Beijing GAONENG WULI YU HE WULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS] in Chinese Vol 8 No 5, 1984 pp 596-601 


TEXT OF ENGLISH ABSTRACT: The difficulty of classical dynamics in studying 
the mechanism of angular momentum transfer is discussed. According to the 
nuclear rotational concept formed in the study of the nuclear structure, 

we point out that it is convenient to divide the total angular momentum / 
transferred to the target and the projectile into two components--the nuclear 
collective angular momentum Ip and the rotational alignment angular momentum 


Ij. 
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Immunology 


AUTHOR: TANG Qingquan [0781 3237 3123] 
REN Guifang [0117 6311 2455] 
ZHU Jiming [2612 2478 2494] 


ORG: All of the Institute of Virology, China National Center for 
Preventive Medicine, Beijing 


TITLE: “A Study of the Biological Properties of Deletion Mutants of 
Adenovirus Type 5" 


SOURCE: Beijing ZHONGHUA WEISHENGWUXUE HE MIANYIXUE ZAZHI [CHINESE JOURNAL 
OF MICROBIOLOGY AND IMMUNOLOGY] in Chinese No 4, Aug 84 pp 239-242 


TEXT OF ENGLISH ABSTRACT: Some biological properties of three Ad5 deletion 
mutants (d1312, d1313 and d1324) have been studied. They were found to have 
a very low rate of backward mutation, had lost the ability to infect newborn 
hamsters, and probably had lost the ability to cause latent infection in 
rabbits. The results suggest that they can be safely used as a vector of 
recombinant DNA in genetic engineering work. 


9717 
CSO: 4009/38 


139 











Nuclear Engineering 


AUTHOR: WANG Jintang [3769 6855 1016] 
ORG: Beijing Research Institute of Uranium Mineral Precessing 
TITLE: "The Technical Development of Uranium Mineral Processing” 


SOURCE: Beijing HE KEXUE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND 
ENGINEEK’NG] in Chinese Vol 4 No 3, Sep 84 pp 193-196 


TEXT OF ENGLISH ABSTRACT: A review and projection of the technical development 
of uranium mineral processing are presented. From the economical and technical 
analysis of the uranium industry, the problems of lowering costs, rational 
utilization of resources and environmental protection are discussed. Facing 
the new technical revolution of the world, the technical guiding principles 

for solving the problems of the uranium industry are put forward. 
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Nuclear Engineering 


AUTHOR: WANG Zhou [3769 3166] 
ORG: Thermal Engineering Department, Qinghua University 
TITLE: "On the Responsibility for Safety Related to PWR Power Plant” 


SOURCE: Beijing HE KEXVE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND 
ENGINEERING] in Chinese Vol 4 No 3, Sep 84 pp 197-205 


TEXT OF ENGLISH ABSTRACT: This paper presents the classical events occurring 
in PWR 900 MW power plant operation and proposes to divide these events into 
two categories according to the possibility of testing. This consideration 
permits separation of the class being able to be tested from that not able to 
be tested. Both of these are included in an agreement for power plant con- 
struction to which the plant owner may be referred for conducting the test 
program during the period of temporary completion. 


As for the events of the first category (able to be tested), some details 

for understanding the use of the measurable control parameters related to the 
peaking factor, DNRB, and the method used in reactor protection are given. 
This points out the reloading requirements for an imported plant in case the 
fuel assemblies of the buyer's manufacture are used. At the same time, the 
postulated basis for LOCA accident (events of the second category) is commented 
on with regard to the agreement of power plant construction. An LOCA accident 
on the second circuit is likewise considered. 
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Nuclear Engineering 


AUTHOR: ZHONG Wanli [6988 8001 6849] 
ORG : Beijing Institute of Nuclear Reactor Engineering 
TITLE: “Partial Convergence Idea for LWR Computations” 


SOURCE: Beijing HE KEXUE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND 
ENGINEERING] in Chinese Vol 4 No 3, Sep 84 pp 206-212 


TEXT OF ENGLISH ABSTRACT: The application of the partial convergence idea to 
a light water reactor coupled thermal-hydraulic and physics code not only 
makes it possible to embody the thermal-hydraulic calculation in the void 
iteration as a simple link in lieu of a tedious iterative procedure of a 
separate computer program, but also enables one to avoid adopting an approxi- 
mate flow polynomial correlation for simplified calculations. The number of 
inner and outer iterations in the physics calculation is also apparently 
reduced. Calculation accuracy is improved, and computer time is greatly 
decreased. 











Nuclear Engineering 


AUTHOR: YANG Yaochen [2799 5069 5256] 
ORG: Institute of Plasma Physics, Chinese Academy of Sciences 
TITLE: “Optimization Study for Fusion-Fission Hybrid Reactor Blanket" 


SOURCE: Beijing HE KEXUE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND 
ENGINEERING] in Chinese Vol 4 No 3, Sep 84 pp 221-226 


TEXT OF ENGLISH ABSTRACT: An important object of this study is that when the 
thickness of the hybrid reactor blanket and the cost of the blanket material 
are kept constant, the highest reactor yield and lowest neutron loss are 
obtained. 


The optimization study results for the U-Pu fuel cycle hybrid reactor are 
discussed. In order to decrease the neutron absorption in the shielding, a 
thick beryllium layer with an advantageous moderate capacity for neutrons is 
installed in front of the lithium absorber. When the beryllium layer is thick 
enough (=15 cm), it is reasonable to use natural lithium in the lithium 
absorber. To obtain the maximum value of F and to limit the value of T 

1.05, the enrichment of *Li in the mltiplier is optimized. Under the condi- 
tions that tritium production and the thermal power of the blanket are kept 
roughly constant, *?9Pu produced can be increased by 172 kg/a due to the 
blanket optimization. 
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Nuclear Engineering 


AUTHOR: FU Shinian [0265 0013 1628) 
CHEN Yinbao [7115 6892 1405] 
XIE Xi [6200 5032] 


ORG: All of the Institute of Atomic Energy, Chinese Academy of Sciences 
TITLE: “Graphical Method of Beam Transport” 


SOURCE: Beijing HE KEXUE YU GONGCHENG [CHINESE JOURNAL OF NUCLEAR SCIENCE AND 
ENGINEERING] in Chinese Vol 4 No 3, Sep 84 pp 265-271 


TEXT OF ENGLISH ABSTRACT: A graphical method of beam transport has been 
developed. By means of this method the beam envelope can be obtained for the 
initial beam phase space with arbitrary configuration transported through the 
given transport system. Conversely, the equivalent initial beam phase space, 
defined by centro-symmetric convex close curve, can be found from the given 
beam envelope. Three simple graphical tools were fabricated. Some typical 
examples are graphed out by these tools to show the practical application of 
this method. 
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Physics 





AUTHOR: LEI Shizhan [7191 0099 3277] 


ORG : Shanghai Institute of Optics and Fine Mechanics, Chinese Academy 
of Sciences 


TITLE: “A Free Electron Laser with Two-component Wiggler™ 


SOURCE: Shanghai HONGWAI YANJIU [CHINESE JOURNAL OF INFRARED RESEARCH} 
in Chinese Vol 3 No 3, 1984 pp 184-188 


TEXT OF ENGLISH ABSTRACT: A two-component wiggler used for a free electron 
laser is discussed. The wiggler consists of a spatially periodic magnetic 
field which is in the former section and a spatially homogeneous one. It has 
the advantages of not only simplicity in construction and case in size 
expansion like a spatially~homogeneous-field wiggler, but also a very high 

gain and a very high efficiency of lasers due to the enhancement of the !ateral 
velocity of electrons. 
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Physics 


AUTHOR: WANG Tieming [3769 6993 6900) 
ORG : Shanghai Institute of Technical Physics, Chinese Academy of Sciences 
TITLE: “Design and Analysis of Airborne Scanning Optical Systems” 


SOURCE: Shanghai HONGWAI YANJIU [CHINESE JOURNAL OF INFRARED RESEARCH} 
in Chinese Vol 3 No 3, 1984 pp 199-208 


TEXT OF ENGLISH ABSTRACT: Some scanning optical systems used in airborne 
scanners are described in this paper. The scanning method, scanning principles, 
ranges of scanning angles and positions of standard radiation sources are 
discussed. An analysis of characteristics of these scanners is given. 
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Physics 





AUTHOR: YANG Yinghuai [2799 2019 2849] 
ORG : Tianjin Institute of Technical Physics 
TITLE: “Discussion of Optimal Sample Frequency of Infrared Imaging Systems” 


SOURCE: Shanghai HONGWAI YANJIU [CHINESE JOURNAL OF INFRARED RESEARCH) 
in Chinese Vol 3 No 3, 1984 pp 221-224 


TEXT OF ENGLISH ABSTRACT: Through analysis of characteristics of infrared 
imaging systems, the determination of the optimal sample frequency is dis- 
cussed. The range of optimal sample frequency is given quantitatively. 
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Silicates 


AUTHOR: LIN Chengtian [2651 2052 1131] 
LIU Hairun [0491 3189 3843] 
ZHANG Lehui [1728 2867 3055/1920] 


ORG : All of the Institute cf Physics, Chinese Academy of Sciences 


TITLE: "Rule of Trapping and Repulsing of Foreign Particles in GGG Crystal 
Grown from Melt" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICAiE SOCIETY] 
in Chinese No 2, Jun 84 pp 137-144 


TEXT OF ENGLISH ABSTRACT: The rule of trapping of micro-Iridium particles 

into the crystal as a kind of inclusion during the growth of GGG (Gd;Ga<0, >) 

and doped GGG single crystals is studied. Along the vertical axis of the 
crystal, the change of size and density of Ir particles in the boule of the 
crystals has been derived and the limit size 1,j,(V) of an Ir particle for 
repulsing it at a definite growth rate has been found. The optimum growth 

rate of GGG and doped GGG without Ir inclusion is found by extrapolating 
ljim(V). There are good correspondences of the size and density of Ir 
particles with the fluctuation of growth rate and the distribution of striation. 
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Silicates 


AUTHOR: WANG Ximin [3769 1585 2404] 
ORG: Department of Chemistry, Shandong University 
TITLE: “Study of Growth of CuCl Crystals in Silica Gel" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 2, Jun 84 pp 149-154 


TEXT OF ENGLISH ABSTRACT: Two convenient and simple devices for the growth of 
gel were used to study carefully the effect of tne growth temperature, gel 
density and pH value, and concentration of the growth solution on the law of 
the diffusion velocity of the growth solution. Optimum conditions have been 
obtained for the growth of CuCl crystals, and colorless, transparent and 
tetrahedral CuCl single crystals, the edge of which is 6 mm long, have been 
grown in 2 weeks. Simultaneously, it has been found that the anti- 
oxidizability of the crystal depends upon its perfection, i.e., its perfection 
increases with its anti-oxidizability. 
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Steel 


AUTHOR: LI Dagong [2621 1129 0361] 

ORG: Anshan Iron and Steel Company 

TITLE: “The Development of Steelmaking in Anshan Iron and Steel Company” 
SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 7, 1984 pp 23-28 


TEXT OF ENGLISH ABSTRACT: This paper presents a review of the development and 
achievement of steelmaking in Anshan Iron and Steel Company during the past 

30 years. From 1952 to 1966, the increase in steel production essentially 
depended on enlarging the capacity of openhearth faces and improving the 
related technology. The application of oxygen steelmaking was started in 
1965. In 1970 two LD converters, each with a capacity of 150 tons, were 

built in the company. In addition, a number of improvements have also been 
made in casting practice. Therefore, great progress in quality and variety of 
steel has been made. Due to the "10 years of upheaval," the speed of develop- 
ment slowed down in the years prior to 1978. Shortly thereafter, the applica- 
tion of new technology was taken up again, such as increasing the production 
of low alloy steels, adopting the combined blowing process to BOF, injection 
metallurgy in ladles, and promoting ingot yield by making use of the insulation 
plate and flux in mold casting. However, most of the facilities are still 

not modern. For the present, in the technological reconstruction of the com- 
pany, a number of new processes, such as continuous steel casting, post- 
refining, etc., have already been planned for development in the near future. 
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Steel 


AUTHOR: ZHONG Xiangchong [6988 7449 1504] 
HU Shiping [5170 0013 1627] 
DAI Longda [2071 7893 1129] 


ORG: All of Luoyang Institute of Refractories Research 
TITLE: "Some Aspects of the Development of Steelplant Refractories in China" 
SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 7, 1984 pp 29-33 


TEXT OF ENGLISH ABSTRACT: In order to meet the more stringent requirements of 
modern steelmaking processes, during the past few years considerable research 
and development work has been concentrated on high performance refractories 

of higher purity and improved properties. Emphasis has been laid on the basic 
and high-alumina products based on magnesite, dolomite and bauxite which 

occur in abundance in China. 


For BOF linings, tar-impregnated burnt brick and tar-impregnated tempered 
block (800-1000 kg per block) vased on two-stage calcined magnesitic-dolomite 
or dolomite clinkers have been employed for zoned lining, and considerable 
increase in lining life has been attained, with the average BOF lining life of 
Shouda Iron and Steel Company being about 1500 heats. 


Within the scope of secondary steelmaking operating under complex vacuum and 
high temperature conditions, work has been carried out along two main lines: 
high quality refractories of carbon-bearing MgO-Cao system and those of the 
MgO-Cr,0,;-Al,0, system. Considering technical and economical factors as a 
whole, our experiences so far have indicated that the former, including tar- 
impregnated magnesitic-dolomite burnt brick and magnesite-carbon brick, appears 
to be the more appropriate choice for ASEA-SKF and VAD processes, whereas for 
the VOD process producing low-carbon stainless steels, coclinkered direct- 
bonded magnesite-chrome product with intergranular spinel network structure 
exhibits better performance. 


Bauxite-based high-alumina materials of various grades have been used exten- 
sively in the casting bay, including ladle linings, slide-gate units, etc. 

A recent development is the application of high-alumina ramming mixes and 
castables in the ladle lining, which has led to marked improvement in ladle 
performances. Ramming mixes used in 200 t ladles have achieved lives of more 
than 80 heats and castables used in ladles of smaller capacity have resulted 
in lives of more than 100 heats without intermediate repair. 


The mechanism of wear of the materials during service and the lines of further 
improvements are discussed. 
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